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^ ol SjI iiJ JVil jl j vo^j i l^'U jjp j LjJU ^ cJjlj c-^l lilt ^Jl ioyjl 
VU-j oSfi t U >U; s_Jki ^jjl ^Sfl , L« — i; oSU ^jj&j jtf JVij y fSfi 

■ * * 

i. i-P^Nl j vJJi j UaJl r> Uj JL^JI ^ JLI JIT 4 Ja-. ^1 j J l^lp ^yjl ifr^t J 

^JUp j> o 3 A± Ji } j^UJIj ^kl j,\ 3 ^ oyjl ^ ^1 ^ 

^yji^ ^i>ji s^u^ jp ^; j^w jj t jjiii j ^ ^Sfi ^ ^ . 

oL ^1 ^1 c 5 jL^Uj jJUII ^ Uju, I ^ j^JaJlj yt ^ wui JU 

J cULJIj c^Nlj jv ^1 ^ ii^l ^jjuI t slJ^I aJ v jj jl juV p^o^ 01 j t j^cJ jl ^ 

NU: iilJI ji>. j jl ^Sfl i^I j i| 4 U> mVi" cb' > j ^.wc^il o^L- j 4 Ji~ 

I j/u Jl^^^j 4 47L> > Il^T! aJ jli 1 ! ^JL-I j I ^jui 4JI 1^ 
U ^ v Ip^ 4 ftJbJjLl djUa^l ^U^l ^yjl olUI J O^S^j <LUa)l 

lili c ^ ^ ^^'j ^ ^ • : Jl ^l>)l -u^L ^j^iJl ^UL! 



ilatl J| j£f cJj J Jl< o yJl JjjM oU^> Jl ^ jl jt J J+i 

Jp iL-j j£d ^UsJI J*l ^ j i^Vi oUUl s»£ll £• ' ^^'j 

I > ^.ydli iJb-L-Nlj e UUJl OUI ^ ii* UT j i J* c Li^l j iiliillj (JU51 
jb/ JL'Juj jJU 0 ^ J* y-=* cr-o-^ 1 J V^ 1 i^ 1 J^- 1 

AiU ISJj t J-AJI j ^^JUJI >U1J ill j j t t# JUH *\ y~t £iuj.J i-*\jJl\ 

ijUo^l oUJk-x.j J»li)fj Ob-U jjydl J Ujjo, (.Lillj jUjjSll ^ 

J >*^l J OU.U-I y ^1 JUL- J ouU yi ^ y uu^i 

i^l iiJJI Jl f^JI C-fry Ji JJI y-1 jl jj-JUj ^ j i Ulytj IJiP 

Jljlij J^U *i\ If i U^n Oji. <-> Jp -liji V ,1U!I j ^ vi>bo. ^/ 
r >Jl odae ^j*" J * ^^'j ' ^ 

j fSh .i* ^ ol d&A? 4 W^JI ^.yi J>>J ^^'j LiUj JLUIT vUlj ^b^lj 
!! U> ja lilt J»l ^yJI W J*i t ii-vJ-l f>ll SjUl Jp ij-li 

i«U y: yLJ Jp ^>l ^Vl J OVI ^ ^ oS>il ^1 ap^I ^p ^ j '^j 
J^j t JU&I JJaiSll yi ^ ai LJb JjU ji la^ ^ t ^Up 

yj yJ i.Jt>- j ^ j)j J-tfl j> J*Pj i>«~; <£l j iiJ-aJI oJ j ^ L*-U> 01 jil 

^ i ^,yJI oU.ULl< ^jJull Oli-* j> *b J*pj i JyJI (lUI P_L-Jl Jp 

\+ t Jj_^ai t ykjNl t jijli^l 4 ^ Ojp OU.U. WjjJI oLK ^joJI eh-* /oJL 

4) ,^U* Al <^^-i I jU*l jlj ^ ,r>3l *,bT J Jli t*- ^Wl Jil Jx^ ai^ 



4~>ja)1 4*JaJi 4aJ*a 

. oUlj! j o ^Lii ^1 jJUj-j (< sLci £-3>li - r 
. oUlj! J 3 ^Lit j>p o! jX\ flrij fS*ci £j>U - 1 

. JLJyJl J^l^l .jd^ uUlj! ^ jJJ 
. oyJl ^xl! 



SopLw ^JDJlTj jyJUll OUT J v^k!! SopU, y> ^l^Jl IJLl ^^l! J»^\j 

jJUJj jJaJj 5~> jl* J*>U ^ a*UT jtfl I ^ JwUJl OyJull 

. jjuiii j^j ii^f fl 3 A,ur Aiii j ^ydi Ji ja^i *h ^ ji^A? 

j^LsA4 jP ^>Jl fr< JjUiJ U J3 3 4 c^l^JU C-O jj ^1 OlP y^y^. 

oL>L> ^Jl ^-j^U 9 4 The arithmetic teacher c^LJ-l ^ jJu» 9 Ji* A^ai-I Oj-Ull Jp 

^i>. School science and mathematics a+m oL->Ujj f ^P 8 4 The mathematics teacher 

. ^LSOl U jLj ^1 jl** U-i oU iJb/l UU 

Ajor\jA Jp frt^jUJ! OpL-J aAa Things to do < l+Ui; *Lit 9 01 >iP ^iJJij j! 

. ^ii yi j ^^ii ^ s^jji > p^fi^ is-tij > 

01 4 ULJ 0 /J d^iopi ^ ^JUaU j! OUI; yll pi*! ^ ouT 



Jp ^IjlpV! jj^ J oy^ 1 3 SjlpLJl <oJb f jJ ^b&l II* jli b/'i jl 

^upV j&j u u*. ji i^iJu uu j iju j ^Ui jr 

j-JaJ ^p o%p lA i^Sj* JjlpJ j^jC . ^.b&l IJu J ^ ^ ci' J^>- jJ^J 

^1 )\ J ^1 Ott dUiT . iJlsll J^iJb co^ If oU>bj! J r JUs)l ob>J 

^UpJ Ji^l j ^1 ^ J^i ^il UU j^J 01 j£jc ^oUl j ^UU j 

^U; ^L&l J *! ^.Sf! ^ ilL* j u-^l^Ji j /i J-*i UU J 
^l* ^£cj . LUJI oL-I^Jl UW jl^I^JI ^IjJl J-^iJ! u*^ ^-I^J ^-L-'lT 



. Ol^lijJl ^o*" 



An Introduction 
To Mathematics Education 

^ ^ jp ^ j, ji ^ ; </l ^ <*j ^ ^ 

^ . gia ^1 ^ J* / J* ^ ^/jf ^ ^ 

oi^i .a* s-b. jp ^ y y»u f.s* cH- wu t*J ^ 

. ,JU!lI jIju-N Jail IU> »jJUi. 4L*j 

^ JpUs >il a»j t r U% ^JUsH ^ jr J 5^ ol>=* ill* : Hjt 

(JLJlj gkdl cAjfr ^ Jp jJ ^ ->> J**$ { + iuu - 

OB- ^ ^ si** - ^ £>J > b " ^ ^ ^ ^ r ^* : gU 

. ^ jr J vJU» js'j r 1 *- ^ j^' ^ 



1 u*J& J 14 oLLJ! ^ Up ot>y~~. f^xt ^ ^^uJl ^ <;! 

J jjiii! ^ S-L*- ^Li* dJi ^* ^ ^ X! j . oliUl (T^a; Jp SjJUlij 

. ^Ldl j ^UdU matt UaJ ^1 oVUiiVl j 4 j 4 dpjllj c oUlf yi 

ft* * " # 

Ail ijjjj 01 ^\ ja aJU ^ Jvr >^j -UL^I <^:>UJ j . ajzjj lijz* iiuiJl j*I*J ^Ulll 

01 . ijbr LJ~ 0^ jt jJUj ^juT ^ d\ j£s ^ j 4 ^ jl 4 ^ alJLpl£l^ o^ytf 

UpU oL^Ljj di;opL^ ^ v liT jl 4 ^U- jl :»Ijlp1 -u ^ 0! ^SCcU 

Ol jS^r j^Ull Oli oL->Lj>] ^ J*i)l c^T ISJj . i^ll d JuL oVl ju; cuT bj 

f <JjU j lp^ji dii J 0 j£ 01 ^ . ^1 ily li ^ jul-Ip Jp jl>.L- 01 

* * * — > 

Or* ^1 »y J-»lji ,0*. JT 01 J (J jL^jj SJUaJI > y^l 

: ^* oL^ljjJl j^Luj pi*; 

SapLw J «__; UpU ob OyJUil Ajop Uj^- j ^l ^LiJ^lj olj^ilj 4 oL« >JJ 

♦i* ot ^ j^ii 0^ ^ og.^ jJU-i o>juii sopL^ ( y> 
3 i>Sii ot >t 4 oi,uji .i* Lbr ^ ^jui oJ^i ^i^ ot j,.! . rU 



iJL* > 0j& Jti 5JL ^ ^ ■*» eJuk -> ' W <J** J,, - U ^ 1 ^* ^ ****** 
Ik- j Ui> iJU Oli Up jU^I Jl ^./ll -A* Ir^ij V J& V-^ ^ Ifj ^1 

sj^ju o/j -V; » jw ^ W u j ' -Wf & ^ M*i 

oW>Jl (X) » (JULI jU*1^I> IjblJ «j>* 0) ^* a* 
i^Uil fcjjM JJ (JULI ,U*1 oL ^ ^1 ^ aU^ MAjY J»>^ (t) 

v-jl dJij » JVi ^u-i ^ x^M ^> ^ <•) 

J JU*, tjJiil y^- Jliil JJI Jl iiUJ-l ^ J» oL^lijU ^ ^ y> j*>" O) 

. v-jOl! oL^M /*> jtj* ( v ) 

.1* JT J J>yo J OsSJ^I oL^yi ^ ^ 01 uil^l .i* J* O^lyUl 



J*3 ^Wj Oy>.V OL^M jaJUll ^ JJi iJU^i t o^JU jtJ^r o~i~ 

S-^jjll J cujdil ^1 j^jSjj cjyu ol J*. JT 0| oL>l JU 

y. If }g\ ^y* J»yu d\j J/* -U-l ,JUll ^ . ii yliJl iU^JU > olj> J mU 

S-tfli /si i SjUIj t «a /si v jL.1 h y\& i^jdl uLilij ^jJJ Jjul ii>, Jb« 

J^LiJl v-^J t*U^Vlj oV^Vlj t Ai.JiJ-) <^jcM\j t d^-jJ-l oli&l vA-^J 

: 01 > 

: UM~\ AtU^Vl Jbe J : ?j| 

. yu«Jl ^jjJi fUiJi ^.^j - ^ 

i J>JI J** i-US.1 oU£i) S^L-Sd gfttill j-iij c ^U)! jIopVI Ja^ j^^ - r 

J iJiiVl ^ *>j tfjill ^UaJt olOs-^ .... ( 0j_^l_j i ^cJl_j i UUllj 

js* cMyJrS} oLiV"^ 1 V^V iiiL.j t UJbLl jIopVI flfc j>y» _ o 

. ( oV^Jl ) i^l 
• isr^l iif^ 1 -tJLjjjl^ij ij^J^I alupVl - n 

• v-c 1 ^ 1 y "Syisi^l jIopVI ^UaJ 01 jw»_ji - V 

: J : ^' 

. t iJLJU-i jiap^i ^l^j joSl+± ^ - \ 



[jc 2 + i]p + T -) ^ W J^i - v 

: &JJ~\ oUlsl! JU? J : 

• Wf^j > ^ j j^-j ~ v 
. ujjii ^ > ol^ji ^gai j ufcdi <r>i j^u - \ • 



. 4j jJl ;>U>Nl oli A>«jdl O^i y ^^La^- jw>jj — "I 

. ^JLi5[!AJ! oLii! iUi** Jaw - A 

. ijpdl 4^*j| oIp! yiJ oN\^Ni ^iaJ JLw-L-^fl oiij jaJI apL-aj ^^aj — ^ 

. Poisson Jj-v-l^ £>jy C*^^ ~~ ^ 

• >^ Cr 4 A'l lP*^" Jl -^J J->UJl oLUp - T 

iJljJl Aj^Jajj ^U't^Jlj J->UiiJ 2L^-L-Nl ij JaJ\ j t 4ia—yll ^U-yiJl iLj ^Jaj jjaj j ^^jb — V 



YY 



cVj c* J-^yj *5>> ' ^ ^ oL -^ ^ ^•- J ^ ~ ° 

. i^un jijoii y& 3 jsa< - \ 

. JLc j]| J^l^sU iJlJJl UUj a j-^ill (^ii - r 
. <uJ 4 ^Ui! SijfeJ j^f- £-~*y. ~ 0 

. ( ) jUVt J*l£Jl j Jj»Lisl1 j ^ - V 

. ^aJuJl JJUJl ^JL-i jjjsy - > > 

. ji* jr j 

. sp^sU us ar>sJLi J>Jij oiw«J» - r 

YT 



• u >• S*a*Ai oL^Lji £jy ^ jJLi - ^ ■ 

. o>*Ul 

• jtjte j>J~ :>lapV 5 Jj7 ^ uay.ji\j 

j o'uU<3! vJii J ^ JT O^JU^ ^ oUJI ^ ji ; L 

. *uri j*j~ i^j cruy^j ^ ova^wU 

i oUjJl oNl^ J l^uy*- J ^ oUlJ i^ali jl j 3jL 

j* y± J ^ o'u^L^U o^Ll ^UU jli dUi Jpj . ^JL^I (lUJi jw^J 
Ji • ^1 J 5^1 l^UI-^lj t J^Ul JU^I J^U ^ oUJI 

OU^U; JUxJj OU^I ^ jIOpIj Jy^i\ ja jjJbJbJ! eJiJuJj ^b&l |Jla Jjljjbl 

- : jl ^ ^y'dl a^>lj 4 ^-L-Sfl ^JUsJl ^ aaU-I 

, ^-llj t <pjJIj jLts o^L^ o^^Vl j ,U^Nl olS^j fjL^ - t 

• oL-Ll ! ! oUjjy jv Jj>Jl^ t oli^uJlj ; ^Ij c oUi^Jlj 

Urjyi oul jj^j i iJUa^i y Lip jL^^u <Lu ^>j>r ^ u^I ^ - r 

. S^i>llj ^0J»I j U^p O^ASLi.* - 0 



ri 



f J o'^SL^ > J Ji>-^ olSCpJj 4 J*l£Jl j J^UJl uL> fO>u-u - n 

. jJ ^Sj ji ilSLi*- <Juy*; J oIw^Ij y!l jji J^*^i - 1 

ojill (i y*Ji j^w" ^1 a*w> ^ (JiJl 3 i ^kdi oUL-aJI j i j>H ^ r 

^•>UaJl x j^J jwUii ik-l ^ y j-*£Jl f Jo+z-j j . 5 cAj-* ^r-^i dili j 
JJ^ y^^Jl ^1^ ^^UaJl j OjJLdl f j^l-o j . jA\ < T Jjd\ aU^>1\ aJjaJ- j 

^JxJ UiU V ^UJI ^^UJ yja^l <> (ft-* (JUdl J-U- fJ^a-Jj 

. (JUL! ^Sfl oL^y^MJ^l J c-ii^i ^11 j 4 J o^Nl S^yil 

to 



jJU^ JT jli JUL j . J <>• ^ flJu^U*lj /^-^Jl Jp AlaiLil aJ ^L-^. 

- : y^iClLf aJslJ^ aJU\ obU£h -oaJ j^» ji oU^Lj^U 

. 0 jjb- j y^^Ji oUiSUi <jtiLl SjjoJi a, a) j^£, ji - r 

^ jlA d> j t aJ*>UN} ^ ^ >SU A>x^m\ oLi^ iijAj jl - i 

. y^JxlL? A^LiM ^joUiL> AiLcdl j c a^jL j-jiJt oLLjJl y — o 

oj^-N| ^ Jj> y ^rr^Jl oA*^« O^Ux-C a^L-I ol* J^j jl — V 

t Hardware 
. Aj£ ^Jl O^J j c c£^*^ 
liii j t Basic AiJ Jt* JiNl OjVtLJ j> Jy^JL y ^-x)l £l ^ ajLT 1 J( iU O^Sj ji — A 

Fortran 

. oJLai* a-^JU; ^JjjIj^ j y ^\J3*c~»l ^Jp IjiU — ^ 

t a*- jLJk^ j jjui) y ^ww^JLj aUj ^ jt^^JJ a^^JjJ L>*A>- ajIiS" Jp I j^li jl — ^ • 

. aJU* aJT jJLj Airf jj fJ*cti (j 

. ^ ^UL| pJUslI A*^ JJ^ 



,11% ^^kJl x^LA, f^uT^ t gJldlj c Ji^lj 4 lUJLillj i ^ ^ aS^I 

. cs\~*ij\ gy-* ^jJ ^ ^y^h f-y*} r 

. ^^AkU v-LlI ^b^Ji jL^lj 4 ^ jUull iixJl ^ >all A> ~ A 



d >Ni ^ > jj^j ^ (^dj ^ ^ v-f- >^ r 1 * 1 ^ • ^ 

. a^ju-j 4 u^j 4 yb^j 4 t ^yWj 
• ^ b5i " r 

,JUj J> -ufl > ^>Ji J>JI j oU^bJI (JU; J v-uSfl ^Ij 4 oLLJl - 0 



rv 



. jJUsJi vLT jJU;^ t o**£j^I J>- j t J»Ui^-Nl j 
^JJI^i a~-L* ( JLcdi as ye* ^-L-t f^J ^ ' J ^ ^^ij jW^i ~ V 



dlA aJ| j\ J aOpt-JJ a^L> jj& JJai\ J\ vyvj t fi^dJ WUJl oli^l jv^ii - ^ • 

i V^-Nl oUi3L| ^^UaJl SOpLJl oiilJOJ a~~^I ^->^ JaJa-J ^ ^ ~ ^ T 



r lj^lj ^Lil jUJNl ^ ydl ^ysll Jl* pJUsH / ( cJU=H c iU ^Up ^ J AJ yc- __ \ 

. ^Jl ^Ull j\ ft^Lil oijL^il jSliM ^-jj^J a^-L* ^ili ^Uii} - X 
i^-j oL. ^ j t jjliLl jJU; : aJUi UaJI AkuSll ^ a_-L. ^iU ^Lx^l - r 
j oUUl j j\ JJL^ j t uijUll j^bJj awLJ^I JUpS/L AiLcdi oljl^il 

tA 



• J-* 
. JUpI 

j js^j v-uii vv^j ^ yj « v^wj *>" Jr-^ 1 ipy - v 

. | JU^T L/ ***i)l J~p 

JLidl ol >^ JUi j w>l-uNl j oL-Ull ^ UJ, c*^ oL^li^ll £^ - * 

. iUldl frysll U»p J*-t 
. >_JU» j£! v-L. j ijsi* O^J oWI yj jL^l - \ • 



4 V-L. (JLu i% ijlib U^, J-i? liL- ij^roLl ^.jjJl oliUT 01 

£ itf j JaJU O*** _J oli-aill f o j^aj ~<>\j*- i-l o ^^o- jli- J> iiyw — f 

. ojaU-I v"^ 11 jr^'j 

. lS *i*Ji}\ p+Jw *Jji~~* J^-J <• ^r^>. k r >'>Uall 5jpL~« - 1 



jt^u^'j i ^^UaJl oLU^N oUaiVl j t dJLj>- iltJ frUJl Jp SjJOll - Y 

^Ij ^1 jIopVi J* 0^. J^.^Jol . j^l Jl U^I 

* * * ' 

' ' * * * * 

. Ui^ yA Uijw ^j-Uj j— c^i Jp jl Uljw? LA*-* <LU ol J*^>- ^^aj LjL^ jl Lifef 

AJjOi Jp JkiUi oU^ljj jjbw JT IfJ iljLio jl ^ '4ajJ\ Jp 4-M iwUll <_£>^ J 

. o-bO^ ^1 J ^ f-J**3 il-AP^f olpj^Ji^ -LjU j ^vwaij j*i — *\ 



. dl*5U»3 SJ&H ' J^' t* 5 ^' £>jia J Iku - n 

dJL^yj jb> j-* ^ vJit jr j* (jus ^ 1^1* J L.V aVi ^ > . 

. (JUJl j ^UsU dbL>..,U (f^ij JiJ*J ir-U* - \ T 

jUa L-i jJI^Ij Oyl^iJl Jddej c^^Wlj o~Ul oUy^j 3jh- <J>/\- 

. VU^I iki& J JjSAt - > A 

. £*Lll {T j%j jijki tiajJ j \\ 

OWbjII trij-W ObUT oUsTl 

jo^j ou^^i j sjijJ^* J* ^ i! >^ r 1 ^ 1 d 1 ^ ^ 

. j.yJi ^jk j* U ^ J<-w 

rs 



OU^LJ! j 4 V^bjl iJiiVl s^Tyj 4 hjAJ\y}\ j -OjJiVl Ju-JUAl j t ^Ja^l j i>l 

>*Jl 01 ^ l^o; J>j 4 oL^Ljl J*>U ^ oL^Lj! oli-kf ^ ^Lj 

J>j < ^jJl f mJ ti\j ^Ui\ J>j ' V-j^ii Sjl^lj 4-o^J! U^iij ^Uj 

OiP^-l ^i~Jj >! Sj^l a^jAJI oljjoJl lt> JlS^I oJlp i-Ji^! <sS\ *\Js>t\ Jb^L 
u>4^>l jl o>J*UJ U^li oli^T ^Ij <L^| oljjoJl l^j 



Jbrjj jvJUil ^ iOP \W. »Ip l>j Sjjl-I Jp j^UJl aU^i^* <-1p jU* 
> ^Vo f l* J j . *i frli-jVl I ^-U j <>U£Jl Jp ^UJl (JaII il-lPj £ iy \>j& 

Jj yi&l Jp i-JUJl ^IjJI ^ l^U >l ci ^ (JULI il^V ^IjJl cJS' \W<> 

^AJjj 4 i.U&l Jp i-JUJl (JUll jIopI £l y oU&l ^ SJbJ >u jIapI c^Ji ol~*-Jt ^aiu 

J> r . ) i jjjl-l Jp UUll (JULl jIjlpI £Ijh J*1 Ji j«JUll y JUT jJp 0_£> c»LJ\jJl 

<J Jp_, 4 ^^Lsll flfcJl J Ij^T V iiUS^I Jp jfliJl pUl alJPl £l> Oi 

. AAJ&k Jp f\i £Uj>; 4-i ^ ^.j-^ 1 

jliji U^-l J j . oLU&l Jp UJUJJ sJlUl Jl 0> Ji ( \ ^Vo 

^1 ^iU JUj oLv^l J*A^ oljU^Jl Jp iJUJl £»jJl J^" ^ ^jlJll ^ 

^ ^iJl JJ^I ^ Jl^Vl y Jpj . ^^Wl ^.jJJ 4 ^^Ul jIapV 

Ul j,> jp UjIapI ^ ^>j-» oU&! _j v^UJl J^l >l i-lpi 01 *j }~Jl 

,JU1I ^ 01 01&: v»Vl ^ ilJi Jp_, . S<lifll Jp Ui £l> j' 4 5>! Jp 

iyteij < 1 - v ) JiiupV j» } M J« ^ eA-» ^ Jj*-* u vy« ^> ++++ 

. ( >Y - >. ) 



rr 



5 jJ-l J* (✓till 

Ji Jrt-uij ob> j^JUllj OjijbVl JL* UlJj . ^^UJl :L1*V i~JL ^U^J 

' ,0*11 IjT^ J^U SjU J* jJUsIl J} . i^jjl J>-b ^.jli 

S>Jl cr^ J^l J J** J\ UjZ Ol } ^JjVl ^ £. i^sll 

J*Sj • Cr*^ 1 cr^ J «-»■» 01 i> Jf j t cJji\ ^ J j-Aill 

ft^Wl t£-U J* e b oly.x5; 0 Ja»i } v *)Ui)l f ji' JI 4 J>\ ^U. JJ 

J J* ^ aJUI Sjl^ ^1 i^ljjj f-UJl ^JUaJl Je. s_jfi 5jU-j . ^!>Ui! JL-Jl 

^ jAl sJU-Jl J* t k_ ^1 ^LkU j^- ^ jJUcJl oIjck 

^uu e i^- ou j^^yi ^ uj^- -o^r jj j^v s>i 

^* L._, ? 3 |op^J ^U^!i Jp c iy w ^ ui 4 .1 >Vl ^ JU^Ii 

Jp (^lill ilopVl Jl ? 0 bU&l Jp UfliJl ^ IjJl ol^ ^ ? <,US^» Jp jfli! 



rt 



c ^ iii&ft 01 . OiJult _j ^>ulJ u* ^tJ-Ju* ^> 

Sj^ U> C^W S*jJ-I v^>£Jl .i»tj>*j i 4->l 5>K *■**■« f*^ °i 
^UJ 4,1 jdl * ^jadl ^ J ^1 f-^ u ^ cr*J^ J iL ^J 

UU1 J^ji ai ( ^ >j« ^ ) ^ r^" J *> / ^ 

j>- > JJiJ*- ^jjs J>j ^ ot j-^j ^ C*-^ 

otr jp una ^i^Ji J oj*. _j . jJi (jus* j -Ms «*» <* j*** c 1 ^ 

. J^oU Jp UUX £l jJl J Jt- ■** 

J V _^J| Cs ^*; Jl ^ c-*J Ji 8,U& Jp /UJl pUJl 0i c JyJl i^^j 

j*j-jj*}<- s>i > ^ ^ ^ ^ eU< ^ ^ ^ ' ^ 
. ^jj^ tj. jt4 ^JJl Jl SiU^lj « J^lj y** J • Jj .-^ 1 ^ <•>> ^ 

J ^ ^ oVjbt J->U ^ Ji S,U&I Jp ^lill ol 

j->u ^ aji ^>iju»i ^ jr J sja. jr c u f mJ s Js 

^^u) ^ s>i ^ o^^- ^ J 

j, i^. ^w^i cJ^ii ojio o J—Ji £)j>i r^_- r 1 ^ 1 

4 ^ u*> j/j £ yfcii ^1 ji Jp j/tdi ^ 

L«jlp oljL^l ^^Wl J^l j.^J^ ^ aM - 

rsv ■ o^ 1 Si ^ j*~ ^ ^ ^ cH 1 J ^--^ 

V-Jl, «UJ v-^ f-^ ■ C*J* f-J* ^ ( 

^ ^j\si Jb vJU, jsj . i^u. «i>Ji J JU-i y IT jWi r*^*J 

jp (juii oy-ii W 1 ^ J Howsam r^^-? Houston Cr >J 

J f JJB jt v^. ^11 isltJl ^'U^-b i*M Competency- Based Teacher Education y ol-li^li 

- : ^U53l Jp (fl-Jl al^l 



To 



. *S ^JL- k^u Ldl j>r\ (J^il ^Jsl-Ui JUJL^ - ^ 

. dX>^Ji oLj yuJj ( jii ) JjLL *bNl JS" bj U JJL- jJl ju>y - T 

. ois^i aLui (judii jp y yuJi - n 

. Jb yuJl 6 jS *>-j-b J*^" ^vftLill dJUfc J AjUS^I 

^^iai! UiJb J> j 4 ^UdJ JJlJUh! a^I Jp Jp LJliJl ^1 jJl f j 3 

JT ^ JI I^Uj JLi ^^AiaJl OtT blU OjJLkJ v-L. J > jlS^I j 4 JMju*S|| aLUI 

^| joUil jJUJl iJl -Ul ja J> 4~>- AjliSOl Jp 4^5U)l £l jJi iJL^ j J> JLA 

^a*J a~Lp iL-jlif ^1 tL^Vl J*p Jp oj^i yj^UaJl j! ^iko aJW ^JIjlaI r 

tUJj^l Jp J**j JaJy 01 Aia-jji JyJ . JJlJUb! ^yh j aJ\J^^[ ^J\Jjt\ ~ o 

J* /- 5 jl^ . If-Liji U-ba^ j^jN ^ j t aJ^^ v « obc* a! Jjo 

i^Up jXUj oIa^j Ji L^jjj s^iii p^a; ajU^L 1 ! jp lj'jJi ^i^-Ji ji 

: ,1^1 ^ Jrth Jp 5a u ^ JT ^yA 3 . ^U; 

■ ^ jJl J «I>^1 ^ wiL-Sll 4 Ui-i r-L-^i - ^ 



pi* ^ j u>jj ^ j-y ^3> ^ J^ f-^ 1 - r 

pJUll j L^w. J*tfJ j klii 5jcU Jp LJUi! £l ji\ j c Ui&l Jp UJUJl £ljJl ^* J& 
, frliij^J UfJ Jp fj^li 0^> J^-^J ' < ^y^ 1 f *J ' l/^ 1 

Jaiu JUi > Ul*. Jty* ej^J Jii f\c*l ^ <J^ 

^ ^ of ^ jr > v^-j . ^j^ 1 < 

^ jljOp ^ (*p> jJDi j 4 piic j£i v-Jl Ula* J r \i* 01 

JU* iSU ^Jj ( ST ^bJl 

- : JVl jjj > ^VT fl* J OWJ! ^ J S. Willoughby 

^ Ojiil 01 ^Ul c&J ' 'dy** UUtux JJJ—jj OyUJlj 

aj ol u jot. s-JUft ouijjji a^Ui »>Ji j> *k jj ^jUi 

^ js^ v--, C -W j\ f jUl UIp ^LL ^ jUl Jl/^ iM Cr* >^ J* ^ 

^1 W jJLJi Jpj . iSyjJA IJl* iJL»-yi iJ yJLl l^'lT J^l ^1 J JUkSfl 
^ f UJl jp J>i— ,JUll 01 V c 4i> ji oJU o^U ^.jJ jiiJl 3 l>Sll ^^^1 



TV 



pJUll aIopJ J ^ j> I jjb I }\ j Jp f\Ji\ ^JLsll g\j> j* Jl\ u &*3\ - \ 

ijU^ll Jp f'UH S^J! ^Uili JuflS jjTj ^Jjdl JL,* ^U; 



f A 



. hj>yi\ J>\jJi\ Jl^j jUs^l 



r 





Preparing to Teach 
Mathematics Lessons 

k^3\ j jt ^UJNl j jl ^ilj 4 v^-j^ fl^^-J* ^jW^J 4 jy Jh * 

• J>\ t<J^\j ^LaJLI ^jjl* ji jJU; V Ji oljlfil j JjUJ-I ^j^J oJ^l* 

JLjjjjall JlUaSh cAjwaJj jL^i 

^^^j . J^jJl ^LUl! jl ^T>l oljl^i! J^utj 4 vLb^Jl uil^S/lj 4 U^l u>U>Nl 
LT>I oljlfril JjuJ . oUUVl J >JI Ji jytJ oLT>- yoss-jJl cJIoaNI 



mt ) J^l/'^J 4 ( m« ^ ^ ^ J* 

jitl A^yll cjlJUbNl cJu^aJ J>*Uii I y^> j As JU- ^-iJi *U!p ^ oOpUj: 

ejlJlW b y yb ^UaJ OjLp ^UAiiJ jL-L-Nl OlJlftj . Taxonomies ouwaJl U^Up 
olJbj- ^lljll ydl oL5" ^LJl QUaua£ U^j t UWa *JjaJL « ajL^j irf-y* y j& 

£\j I JLP UJ i OS *>Up jl ^ . c5^>i i^uT ^*AJa)l U ji yil 

yij oU^Ull iJlj^ ^l>- yu*l ^1 JUju^NI ill; J yJil Jl^l 

< flc*^ J j**^ ou^j litJUbl JIa*. JUM j^lj j . . oljlfril j UixJl olyxll 

J y* yb ^ yU cJ> r^: ll f UaJl Id* j . Jydl Jlil ! I £>r)Sj , yll 

Ol j . ^yr* (Jji y!l L>Uii eilJUbN i^uT ^^Uail J Jy ^Jl aJ yd! Oi 

J j-^aiJl oJLa . j J ^ai A^- Jp 45 yy^ ^ yb j j <Ji^*>Uii <LUJ| oL5" ^LJl 

* * » 

. U yd! iJumSi 

. > 

. - x 
. — f 

. - i 

• — 0 



it 



. <j yliJl i-j-dl oL>lij ^ oli-JaJj i_J»I^A*>0 ^Jui-aJl ^L-V LlULu 



^Jo-j i IJuJA j i *~-LiH j al^l ^Jmyu'j ' <*— 4 <-> j-^l J ' ^^J.' 

Si>ij c ^.j^b-i 5i>i Jt. nS»\jA 4*L^j 4 vu;>Jl j>M-l al^b 4 «J>Ll — «3l 

' j W iJLJL ' ^J 1 ** )\ ,JUJ J i^-j^j C>\ 4 jL^I 

■ M^' 

•JU ji ^ [sine (90°) = l] > = <\ -U- ^ J^l J«- J-» • u^ jjL ' lT^'j 

^iJl (^iJl ^>J Mb Ob y> ^ Jl [ 90» ] ^ . 5*jl jll J\ j [ Sin ] W ^-J S->L. j SJb 

oljUJi ^ 1^ \ ^ j** *J"> ^'J^ Jl ^ ^'J 1 ^ 1 ^> > 4jiJ^ 



tr 



01 ^ sJU U lij -ula^J j^j jL^j ^^Wi ^ „, 

^Uiilj . oL^Ljl j_kJ Jit, ^ 5xa^ ^Jks oL'V oUJiJlj t oLr.aJlj 

"/•* ' Jl Zt • ^1 > oLJ-l oLLwJl ^ J ^jiil ;i 

ij, } ^TU- ji. J^Vi o^jl. ^ ^.LJl »M> ^ iai 

: ^ JsUsJl ^ ^1^1 Sftc f y, ^ oij . ^ ox olftUlj , s^>| j 

iJlj^l > ijOillj c J,^ ^ jJLiLl Jp ijdi i\ ^ ^Ul JJ^J 



ii 



^ jr u . j^Di j i o-Jj i ss>iii j*^ j\^\j^j ^J^\ 
yb jlai yi yii . >ji jt-* ^ ^ ^ J* c 1 ^ -5 - k ^ j| 

J» -upj . I* ^jA-j ^-Ty ^Lp V-^V 1 ^ y^" JJ^ j^-^ 

JJ^ Jp J^Ldt j t olilil! j i jjLl j t ^UsM J UiiJ o**^ 
oli^Jl JJ^ Jp >T Jl^j ( ) SUa^l oUjUl j ( Ol jycdl ) Jj^t 0* 
J^xJij ^^aJI Lfr^cj ^JLJl l^U^ J oIj ^^aJl ^ -Up _ SjJjiJl yb 

jcJajJ Jp SjJuaJl t cl^LU » J? : T J^ y> <j \-Ua*J 

• ^ U ^ y J^ 1 oli^Apj ^Lp 

. ^Ljj JU^ y " j^ij t ^Ljj JU^J 

J j . fUaj j< ju^ j v-fy r^ 1 ^ 1 &s J* 5 y 

J ydl jlJI lJub j . v^Ijj oLjS" y ji j&l tc^^Lilj t wLj ^1 £*Uil v-hVJ <3s* ^ ^ 

« * * 

Ji. V jjl y- ^ja3 jl oL->Ij ^ J 3Jb-j ^j-d L* 4^ V^J Jj^> jp 7w? oLUw^l 
SAiidi \rAi)\ C^^l\ Ji- Jjs^Si\ J> J^JUJl j . Wbjl 0!>^LiIl ^ Jyc* ^y 

j! S-UJbr oLj ^iai wiLi^l Ji* V^.j oULi^l fr l yr-|j . OLL^- ^r* <i* J> iaJa>- ^ 

^"^j jlioij . yi| ol*%Ji Oli* JUi^N Ail*l ^ (*-*^J ^ A iS^-J ^ **** 

. *uL y^* JpI J y aJL>UJ1 UfU ^ jU- v^jj <■ J-^UxiJ 

10 



oU >~ ^L~^1 Jl (T^iJl i ^ 01 df &c UL^I j . U jUiJ j&e UL^i j . U jUil j&c jl JJ 

* - 

oL^Lj J Jl (JUL! ^1 oljLtf^l j ^j^Jl J5L~. o^LU jji? j . j 

^uiJ^O 5 jLx^l ik-I j li/ 1 Jp iUUi i*JliJl <$y£y J 



tn 



(V_)X (T _) L. _ Y -v^ 1 ir^. 

f f iili yb jjlp _L J - r *M > ^y* 



? j>-vp^> »i* ^ tfl - ^ vf^l al^l ^ ^r* 

t YA\ t roT ill t U c A Vj^J 
^A i 1 • O i TA 



[a"-] -I ^> ^ - S L"'^ ^ ^ ^ 



tv 



[(-2)'] r (T — ) -! aa* J _ \ <y — ^ 

[«']-| 

[l0g:,8l] A) r> l _ Y O^.jU-jU! ^^UJi s 4 _y 



[ 3*<2c a - 4^)] 



0^ 



— r 



-jAJl ibU« ^p Nit- Japl _ i 



Oliltl! J^UaJ jc^k* /Yi f olilill jiUtf /"^ — ^ 



Jl^iSf! ^ j£ JipI _ \ Jp ^1 _ ^ 

O V □ O Ss— uAl 
c ^lj Vl^j S^xJ >ta J**l _ Y J ^ ^ ^ _ Y 



IA 



5i>i o^Ji Sijijli <-»j* — x ^r- 
yjj v lj on - r os c^-* ^ 

to is t v lb c r. W <«* ^ - 1 ^ ^ fi* ^ >* ^ 

[sin(30°), tan(90°), sec(45 0 )? ] 

[ tan(9p°)] 1 • Lb till £-> .) — > °5 . lb \& 



fc[tan(90°)] 



Ujj Jl 5*jJ-S W r - T On <$A c*-* L> -» - 

. Nli. Japt ? i-ilill • <ilkllj A-iiill iW-U 

^V'lb (^^ib cr** - ' ^ C^- ^ 

? [Tan-'Wt Tan-' (V5) ] [Tan'V)]^ N "lb 



{}*f~\ V^* 11 £&-t ^-^ ^JUil cjLul j . ^|jt„ rt . .Juyu jl ^ 

pr> ' f^-U c 9 ^ JI ^ £.U«J u '*! «>' >1 til Oi-^l cr* 

^/J* ^ oSf JU-I Lwl^ u-J iJ^i iUUi . ^ ^^L-l r _^iii 

0^*4* cv^Uall jt U;> oTbi J_^J . cJy^l (.^^iJJ t J^j JJj t JJj 

jP <li*f iii^T J ^Ull r lj^,V jUl^. s_iki Oi ^Ui Jli pAlill oUyu 

J^ 1 J«- J* 4 f-*^ 1 & O^i ^ (JUll Oli dUi X* . r _^ii| 

[643] r i 1 rn^T 

O^i jjii iJT ^ l^^^ii (I ^OJ! ^^Ul Oli t ii y^ail ^Joyo jp jLj U.Lp_, 

jp ^Ull Sit,! ^Ti; Jij . jL^Vl J A^lil SiUij , (JUil ^Ti; 

JJmII Oli ^1 jU>-1 -Up_, . oU^LaUJ 4lut pAl^, jlp l^ldj SjUJj oli^Ull 

> *ii,I *U*p1j , ^Ulk*- Jl oUydl ifry v ->UaJ! j» 4_ik; ilsJ JLJ jt 

ft-**»=-Ji — cJkH — JpVi t5 >uJLl ^ j JUl J yJLi duAl j-i^ 
v^iyij t ^a>Jl tJ i^ a Jl J^Jlj t J^iJi ^.jU JjJ^Jl olpjyuilj 

O^Li^ Jp ^yA oL>LJI ^ j> JJij . U*p > O^j oLoLl #\ yj| Ji, S jjiit 
Ji. |^ 01 v^UJl j j^JUll Jp v^. JUL, j 4 4V^UJl ,Ji*L U*pj 

c O^lj OL>waJl oVL^j 4 cJ^Jl ^ p+Upj vi^OaJl oU^ ^oJj . o^til oJu 



0 



UUaPlj <Uj-U^ Jjli JIju Lij A*-US Jt~ai Jl iiU»^ ^Ulll *** ^'U ,_i-aJ 

t u ~±a fji J t Ol^-J^ i)j»L. J <V ^ £fl ■ ^-^^ " r 

ji t j*S\ j*.* ^ ia-j oi u »il s-^ ^ f-^j 



— o 



? L-L» Ji L^ f pi\ oo^i jJI$j j^- ^ 

jjw iJjlill ^L_^ ' «3j — Jl Jl Lr* • " n 

: jU-S/l 

. O^UJl J^wi fl>^ " I 



ON 



»_AU<» - _Y ) 

J^J^J (-1 >L U&ft _ ^ 

T !_AW» Y L^W» \ Oi^O 

s — >-'\j <3j — U U.U_, . oujl ^ <UU Ojllj r UkU oL>>^ iw'li LiJ op! 

. (OJb- V <«iSo jyJl jtsl cJK" 

^ Jb • ur^b OUv^, jl^Al a-jUl j i v-T>JL JaJ>l s~;>Ji ot 
. loiiM U»lij L-Ty o j£j Lm v>yt jl&Vl jJUsLl ^ ^ ^ yj| y> J_UJ| 
l^py-l Ji v ">Ua!! 0_£, U oU»Ljl i-l » y^ j v_T yJl JJUeJl ^ U mUj 

. iwUVl ^U-D ^ >->jUll 

vy^i Sj-^Ji ob.>u ii^sai o^ijji -^\ Ji} gym o^Lil, ^jj,,^ 

V L^I i^LUJl ^1 jji V ^J| a*L~. q^JUUI . 

. oli>Jl Oj*^ J ijU ^yikdl ^L-Vl Uikc j if- y£\ o^sJLl J> J 
VyW 5jl4*U UjL^lj , yj UJ| ^uTj t oli>Jl oky. eJkS, 

r'^' JW»j ' ^.>J» j*\jt y~r jsft J • v**" 

> j\ , c wjAj , ou^ji ^ ju;v juiJi yJt ^ . r+^j 

• W>" (S* t/H oLT> J-U U Sal* i <15^ 

iJ^i o^All ^ ^ Wy! JJ> Jj> j^- oi apl^iJ ^ ^ 
^ ^ • v-OHj WJI olijsJLl J , 

i-Joll J>L| oi ^^UJ jf (> ^ t j Ll . ^ j^- pJLd yB- ,LTit I ^ 



or 



• Oly-Jl ^ SjS«J V-'J rr.-d V^* J^b 

. Li J* 01 JJ ol>- iJi-J > 3 ^ > VO-** 

Vj-W SkU^I s-rfV* > lT^J ' e > Ldl ^ ^ ^ iJUl 

-u-OJl ^ lid _ \ liU v *Wl -V - 1 

v r u r -> ^ j ^ 

[ } + 1 can be wriuen as } x H ] [ f + f is equivalent ^xf] 

r — rA"\ 
^ — "m 
a — 



t ^rut H" 1 J ^ Jl H" 1 > u 

1A t5 jL-i V .j-L.SU T U Y I all — T t U t I ill L " > ->** — r 

Y ^ . ^L-SO ^ • ^L.!A! 1A c5jLj r ^LOU 

oLJ-l J s-/ jsll 



or 



. y 

^L^l tl^^Nl ^Til — Y 

AijL^» jOu ^yJi oLj ^iaJl 

>i J 



j^JL uJ^j 

. 2L*J*!l iiopS'l 



. A-jiilJ ^^JJl j 4 Li r^' j 



« 



Jp c5jl>^ o-^' i ^ L ~' 



( ^^ } U-t = ^ J* Jj-v! ') U-t = ^ 5 J-^ > ^ 

>lj aJLJI ^iU [y = « sin(fcr)] [y = * sin(i>x-)] 
jjly [aandfr ] ^ t I 

[a < 0, fl > 0, T 
< 0, b > 0. J 

;Jb jr o» - T °* a%Jl ^ 



00 



(OA) - \ (OA) ^ 

r 2 cos-(4r) = sin(8r) 1 
L S in(8r) 1 - cos(8r) J 

[sin(10°)J( \* j*j —1 Jl>> jT Jp ^ _ Y 

c <a>-!Jl ^ ^ j falll Jp pi^Ll y» — jfjiJl — Jydl JAJLU <jt^, Jp! JJ 
^1 j f m y£\ vikoj . olp SJ^ ^Ul Ui j fall! Jp pi^Ll jl t t l^L-Jij 

jwj . oU^Jl 3^ J Up ^Ul J VI < i^ilsll LydL S^lyJl 

. Aty[il\ oU>lJ 5_-Ldl 5>Uil 4kJu;lj JUjuI ^1 aJLJ! i^Uil 

j \ VT j-uil ^^Jl jijLl ^ ji _ \ ^ oi>jf uu*i d*^ i 

JS* uS=^^Wi 

r U* j V LJ*| oI^jT JJU — T or*f O^LLj v *JJl jiib x 

fU* J ^L^Llj Y ^L-SU ilOPl Y tfyU ^IopVI fife J ^L^l 



on 



^ j,jS\ ^Ul >■ _ 01 - t 



. yLJl jj-b (^JJLP fUii flJi^-l 



jsp jIopS/i jlapVi ^ 

. 4-ww-LiJi 



c 

( ( ^l^ju )) jt\ ^Vi j^Ja 



jlop^'l V LJ- Ub^l 



OV 



ii*[y=>rii](^-) ia= ^ ^ WVii i~.jJ>\ 3 jX\ j 

oU*^ll j J^jjai-I ^IjjJ J^jdlj 

j£l ^Jl U>l ^JU . S^Li! > v^Lj jj| ^ 3j ^\ j^b ^ J 

[ 4 sin^Cc) + 3 sin 2 ^) -1 = o] 0^ O^jL* U>lk> 

(^) Li r = ( ^ } tb + ( ^) ib 

[ tan(*) + cotW s 2csc(jt) J 



OA 



rl] ^ i ^l-J-i v JU; _ r yJi\ v^wi c-^ - T 

L o J 

> = ^ ^-r olikll > - W 

r iim sin(jc) -i r lim sin t*> = x 1 

L x ^ o — ~ 1 J L , o x J 

^-jM i3b j£c J*/ - — t j'uij v*^ 1 — X 

ftjfj *jJ j\ <fli vUi* »lj»s-t SWo, SJUT [ sin(jt) ] (^) W 

J* T iaJVA X> Oy^l ji- 1 * J ^V 1 i> J^ 1511 [ sin w] 

^yji uii-ui . jt sJikii (JU; ^ui vVi iktAi a^Ij 

; ^LU ^Jk? iLu-Lj \ 3J 1^\ ^ 3 \*y>4>) 4 ^jW-J 

N j a^\+ lilJUl pJUii cioJ OiT o^il >l fliA Jt. olp j . O^JI oljL^l 
JaJy* jW^-i ftUa^lj 3*111 UuJ iJLP UlJUbt ^JUli ci^J ^ (I lij c Ipk ^ 



I^aJJ^j d\ j£s ji\ U jA\ i>y jt\ J>\JjtSi\ \J^t L-L-! j f Jap! Oij 

: W^J c jOj ^all ^1 <j; OjJl£ ^ . c-*!-uSfl ^ ^ 

^-Li) ^0>*i^l! Uj^JaJl Uj c kJju L. l^^ij UL j la, * | y IS] J^zil 

lySU^j 4 ( Aiyd! ) ^Li* I jf ^ ^ a;I LLwi jJUj 0! ^ j . 

4^L^ oLi^Jl 0^ y^j i ( j-Jk; ) Liaiiii JJLJLl djtej i ( ^1 ) s^* ol> ^ 
4^l^l oLT>Jl jl 3Jai\ jy. 0> jLij 4 ( s^T yli ) oLj>J! dj^jaj i ( Ji>Jl ) 

i- jJdl oL>LJ i-JL ilJS j f mJ ki\ j 4 yll j 4 JJi>d! : JH-uSll ^ JpSfl ^ yUl 
Jp N JlxJLj ( j-Wlj ^ ) o*>^All y oljVj <U> Jl oLJ~l oljLgllj 

* ■ * 

OljU^Vl jji*, juyil c->|JUbSfl ^ ^JUajl Jp jTy! ^ i^jJlli ikJLjSh ( Ja^i 

• ^ o-ui jytli jJUi ^^l- (f ydi oi^i y^jj 

iLii ol^S^ iJl^ : ^ ^ <it Jp Jwa>Ji Jl ts* 4 J^L^ l^i Jp aISj 



^ jil jL>-Jj aLoNl Jaw? >- 

c 

. 4^ij ^-1 ^Ji ^UlpNl >• 

. ^iJl 4Pj^J>£ jl — o 

2L-ljj 4P j^jf y^-i ^ jA oL-lj^ ji i^jJill J a-jLJ-I oljl^il j^Uxij SOj^il 
5JL- oUlf i I j^bl JS )\ j 01 Jl OjLii S.M.S.G. a^^jlII oL^lJI 



. olr>L) ^il 3 yr^>- J (j^lf^l ^Jp Oi^>^lj i ^ 

. L^-'ui) S^»Lil ik^^l^ ^ J J UJli ^ yo ^j—ji 

•JbJbt- ijl&l I ^> 4 ^jJl ^LixJl ^ J\ ^UixJ! j pUl yl JP ^^UJl JjyO 



oU^LiJl j^JaJ Jp 



jLiu-Nl J 2Lp^!| 
. o*a£a1i ^ ^p j^jf J J* 



nr 



^ ^ y jio^ ,ju; ^ -ul^i j . (JUsLl v-JU- ^ %U ^ 

J (JLJJ AoW f L^J jJ\ -yjil Ol^yi Ol^u- ^JUaJl (^U ->J- 

v *k)l ^ V> ,JULI jU U-l* J ikJi\ ^ ^^Wl ^ 

V LJ-I J olijU udy otjLlb ^iil v^kJl ^ 

: ^1 p£H J\JJ& 
^ Jpt 0 . -ASj «~» Jr**\> i^*^ (>>■ y iila 6 <f ^b ^1 J-^ ^JJ ' 



: i ^^Ji\ cilJUfct 

_: jV ^JLlI j^Ll ^(mi)L-Uj r ^ J^V 

dJJS Jpj . j^t 1^ Ja-Jy <Jtf! ^» a^I^j ^ Jp J>-ax~o U-Up 

Jit O^sj c j-^Jl /$i LUai* j>yaJl jv-^ij t JUi^Nl Jjp jL^j! jjp ^/^i 

UUa>« J* fUaj ^>JiJ -Up j . fJiU ^Uaj j j t «u^i] ^ ^ 

* 



OU^J! ^ujftl iJUiU ^^UaJl ^ Jp Jlydl JjUl Jl^ 



hy.jl\ ^ j OjS O^J }J Jui i>UU 4^L> ^1 J ^1 ^ 



^1 ^ i*^? j\ 



p+AxJ J ^JJu v^^UJl Olj^i 



. ( *vLcU <**-L« v>Jl ^1 jL>-l ^ 

. ^^>UaJl jJjJ pi" ^ 

. IfJ ^1 4JL;J| 

cM <-*ljJ U^Ti j,U| oU yJl ^ ^ JUL ^£ Oljyiil 

4 ij^il 3x^1 cM^p Jp ^ ^ jyJ^li l^jjj cJ j3 > jUuuj 

v-Uii ak^i p^-j oi jj&s *i* ^ oW ^-i jp ^ju- dUATj 

. yj^l I^Ip ^1 i^ULi ^Ulj 4 ^jloll J ^oJL 

^1 v^LJI oijl^il dJJ^Tj 4 cAJfcj ^L-j 4 ^U*j c jJU^ ^ lx oUy^ll ^1 



iiy^i jtfl Jj-JU* ij^" rr> je-W 



4>^l 

jLJl 



0* 



Ml 



* 



i 



J Jpj LioJl J ol^lj jJLLLl jTy j? J| JJ ^ ^ ( ^j, 

' ^H" 1 l-i* «y? «i> JjJJu tsyliil Jl ^Ull 

f'-> '^'j ^* Uil lil J^il V? 1 * j-jloll ^ ^U. (JLu, oi^j 

c iU>lj e L^Vl_, « jLi^i ii> ^ jl ^ i^jLil j ^Ull 

^yUlj t v>LJI oljoLl j;; ^-jlj^JJ iUli_, »jU 4U jjjj ^ } Sj_uLl 

iU> M ^j^ilij ^ ^ ^yu~- J ^^IkU v^LJI ol jcLl jL^I ju,j 

Ulo*t ( J,UJ! ol^, ^ U ^ ) j_JaJl _j ^ j^y L. fcl*, 
jl VI « HjAi J ^ aSl ^uil Of j, f*^, . oljl^ilj jJU^I ^Ld 

OJIT Uj . i^l Jl J oUTyJl jf HfaQi j, ^u, s^Ui ju^i ^ 

' J 5 ^ J-v VJy «JU 01 yTii jl ^ i^l 

o-li. ol>_Jl J ^1 /^| ^ ji 5 . i^j, ^ ^ 

Olj^Jlj ^LWl Jl j^T ^ ^ jyuil >4 ^ . owl^l! 5 ^ oLTj ^| y { 
f \f»l S*y:l| i^UJl jjUll (.O^-Jj . Jaii i^jjjj L^UJi 

^^'j (^>^> Obj ^yJj t oljl^il Jp jl >l j t ^.jod! oulJl SjL'Vj « oU-LJL 
^ib ^ J ^iJ| ^^di UUVl _j t jS^UJl e JaJ ^%J| J^Jt, , ^j, 

jsas ^uji jii sju- jr >i, 6^ j! . ^rl ^ , ^ 

. Uj v ^kl] ^i /^UsJi oWiy-1 j*>- *JU JUb } . ^ %ijiiJ . 

1A 



JUL j t j Ui*L ^ -LiLaM ^ Jail yi J JliU r LtJi II* Ji- iii&j . ^^kil 
jli JUL 3 . JJi /si y v-ltl* 1 . - t * J a* 

J ^^LlJUyLU j^Uil ^ jftiSCJ J SjbT jc^ pLdl /^JUdU vU>^l j^UlLI r !^u.i 

CA^J j^Uailj ^^3) Jaii- V&f J 4jC-U~« ^ t Overhead projector 

yuio ^ ^1 j oU^Jl ^ jjL*. j-bJj Jp vy*M o&S If . < oU^illj 

ou^uji ci^u y ^-jAiu ol^uJi a# J ^ y-J^i y < J** r Isil ^ «5 

•I* ^1 JjLJ Jli j£J j 5*1*11 jciy oU^J' J (J^J» j>A 1 ^ 

. sjujj-i bat ,juj ^yui ; oi/i^^^ sjiwi oir iii u xo^i <cji- 

^.lij JT t s- 11 ^ 1 r 1 *" lS-^« lS? JI Af-^ cS-**Jl o "j 

^L^Tl J ^JUJl S-IpL~. J ^1 III ^-ij-^l /-i lS-^ j 4 

V^JI ^1 jLs^l JJj . ^-01 J JJiJl (f>faJl ^Ji. J^- ^Jli stAJi ^.j 4 

^ y^l A;Llk> JI k^Ll JJbtf J-iill ^ jli ^ r ^j-d Ix^i JJJI (f^isJl 



oljL^^I J ^**k!l *b1 UL^I jJljj . SJbJ^U Silil ^ J aJ ^Sfl oUaxil jJaJ Jp j^li 
3 j^^ill oljL^^I flJL^~-i JLiil ^ 0^.; ai jJUi> £. j % *J jSfl oUkuiJ J| LLLJ! 

t J^aiJl J>-b JU^Sfl j 4 iU^I oUrl yJ pJ^i! 'A^y^ J^U ^ jJLidl ^ jgs -oli 

. jujl>- ^aiJ Jui jlpLw» ttjXy* J^LtJ iiLJl oUJ 6^ ^il 

01 j^p ^ c eS-^J* ^W^»L> ^ (jr*-^ ^ ' ^ -r*"l f 

^ ^vi jisoSfi ^ cjyj b%^i jit j\~±>i\ ^ jbtii ^ jr j oUj^f 

> j * <j?^! ^IkJ ^.uU; ^ ^^Ji oijL^Vl jcju : IsJB . JiULl 
4 j^UJ-l ^ . ^*>UaJl jS^i fiyd oJUil* j Ai^U^ J>-lJu« c oWjl J^U-*^ c L-I^Jl 

c uULjl oljL^* j t jJUJ- ^w?l j j& Jp jyUJU Ui£ A^laJL-J J ^ (.Jj^-J 0* ^*>UaJl j 
OuU! oL^a^Jl eJlA Jil |^ yCJ^jJl ^*>UaJl Jp ol-br Jl oUJ* ^ ^ 

. O^J Oi r&j^J 

. ^jJw ^ ^-1 Jf -ulr J «JLA Jp 1 wiW-iJ 



5 p 5 #U>\ U ^ bop ^ 15 lJ ~ 

. As* >J< 

^"AUil oUUj it^^U ^ U IJUJ^ /Si J ^IpU ^i^j 

ijUT ob ai,i> cJj J ijy^i\ Jp o^Li^ ^"AWl pLi 7>^^ • ^- i J^ 1 

j > Upii 5ju^ ^ Uj> v ^ aJ uUi (fl^j 

JUS U*te\ gJbi r lJ^-i vf. N ^ ( fji ) > 



v-JL j^Ji J^p Jic V i-tjoJl 5^ ,JUJ| j ^UxU jjisdl f.^LJl OjJUj 

3^1 oU^lj , J^ilj jU!_, , Jt. ^ jJ= U j=-l So* ilL*; . S-ljjJi 

i^LJI U,?_, U»LJjl JfcJjd (JUall / ^ <sm W W jL^l OIT 11 j . Jiydlj 

» *tfaLllj c , jJliLi ^iu jJb" ^>_^i l^JU; j, }j J,\ 



VT 



. JULI J^A!L 0j ^JLU ^J! 

? ^Uil ? Oljl^i! ? jfliU ^.jJd i^ULi (JUdl / ^UxJl OL^VI U 
UjI IfP j t s^UaU Ol^l ^-UJ j SJb'U Ob j^J oIpj^ ^1 

____ < 



VT 



5 ^U! ol jcM ^Ufj ^ ^olc 

^ >JI (JUJI j (.JUJI - (^«»J j*W J>yl\ 

^ ayiii ^ai ^ >ai #ijJ» ^ - c 

„ , .1 t. f 8>l * U i - 

jjbdlj ^Ldl jjj^l fcij* - r j iil ^ gy, Sj^jSll _ 



^U&l obJ# j Syj >l <-»I.aaS|I _ 



S^UI ol >l jJUjj gUJ c iU 



Models for Teaching and 

Learning the Direct 
Objects Of Mathematics 

^ j£j *ji ja Jf-j . OL^IJI ^ Ja-Ja^l LULU ^ t J,Lm J^ai jb/ 

j<Cc -w*^ i^^Lj iJL* j (< >LJi y^s IJbJ^ oUl ^1 ^ju {{ Vr^Jl » 

C^-> ( ^ ^ ) £^ * > ^ Ui ' ^ ^ j:> $ £y*y lTO^ Ol** ^ ^ 

W 



f 'SJuS'* (Uaj'j jO-L*J ^~*l s ^ ^L^a^-Vl olp ^-uj-U J^L* J^^^ 

^io: ^jjl y^Lil ^ j-vdJ ^- iy: ^iLii ^ yJl ^-1 j . j^la ^s\tj ^ ^ y 

^Lj i-li! jS^c N 4jl V! t 9/1' jJUJl JM.ul ikJy j ^ j-dl ^> y wtj! 

J*lil J^Lfj*^ ^ili JJ jJJi ^ . ajUo j>p ^ a^c* 2LLp A^jjJl ^olc 3 ! jL>-l ji 

3>li ^-Uo ^ ^1 J,l ^Jl uJ ^ oUL* j bi yii v *>UaJl olf- jl ^JUil ^jui^ 

^ iS/^i\ yyt\ ja 3 . j> r ^_; \^ ^y. ^ Ij^, ^ ^U, 
^J-J • 3 lH 1 J U^JJ! ^ j-Jl J-y jJUJij jL^-l jlp l^lpl r 

^oU 1 ! jLx^l UwJ Ja_j jil/l^ ol ^ii j t Ui Jl /'Jlj jl t^jliJl Jp jJJi 

. lJUiu ^TNl U^JI 

J 3 y^Lii ol jJ~\ j»ijJd i^-Lil ^il^i j* <J* ck*^ ^ J 1 ^^^ j • J 

: JUi J.^all 3 y^Lil j;p ol j±\ rili j oUlJI 



V/ 



^Lil c iy: ' 

^JIaJlI 6jJ : -\ fJa^A 
























(JUsIl y't JLUI 
oL£Vl oULfVl 



(JUsJlj ^ y>UI J^l ^iy 

^ ^yji jw ^ (juii at J . ,juii j** ^ y >ui ^yJ' 5 -~ JI 

£ iy?l II* f-l^-e L»JL* i **> J~ejU W* ijlll (Jaii Ol (J*-JJ j& «^ 
oljVlj ^Lill ^ jaffll (CJiS! j&c ^ i~>l.JI oLc^»>l jsi^l ^jjJ 



v^ 



£ J^oil aa. J*> Jl ^£jr Ub jl o ^yu* ap J o*U£j J^Jl o^kJl 

* * * * 

*r*M £»Uitj Oljl^ll ^jJJ J ^JLmmJ akjjl 
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^jiJl J*>U- ( OjJb- ^ y A^-ljJlS ) LL * 
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* < 












(°) 




















0) 






























(V) 
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(A) 














4^ 






0) 



A* 



* 

■ l-V 

. gj^i ojiii ^ ijum vJi^ jr or \»\ l. llj u^i- ^ 

juoJ-i ^joJi Ja,j J*>u £>>>i< & J^. r* 1 - r*^ ^ ^ C*^ 
j, ^^Ji j^i j foiu-i ^1 j hs^j fi»^J ^'j^ 

^jjo; jup . i*»l>- ji/ j* <d»Li-l ji ov^y v£ 

^xJL j, tail y ijl^JJ Jb: UJ j' ^ ^ 0^. ^bW 11 

^_ i jr ^JL; JJ-t (f JLia ^jJd! Iju 01 jv*. Mja or + f» = c]^» = ^ + — I 
Ji. i^U O^U: IJU, 01 JJ^Sll [x = £ -^-] 



X = 1 + — r 

3jc + 4 = 2 

3JC + 4- 4 = 2- 4 ' i - T = i - i + — r 

3x=-2 _ _ 

* _ 

r 



AN 



\ j£S Jl Jj£ \x*a \^ JS" oL> J±J\ ^JU- vl..>. A^-JLjil ^yii . |JL>- S-i yf 

ji JJUJI Lull (TJUL- ^ Vju f*ui . a^U oVl>- J*>U ^ oL>Jl J r JUL V jyJUil 
^rjj; j£s aj (( SyMjJl ^-i; J ^-LiJl ajjL^> ajjT ^ 11 jj L^LIa. aj jLJl! ^-1 yVl » 

jti j ^....Ail Uil 0 ji-t^d f j^J ^-LaJIj iS^Ull oJla ^*>UaJl ^ A^>U oVb- 

Ijl&l W _ ppUi^l ^-~o Jy^ y jui*ll ^ ilU . 

. v^tjl >JI ^* ^1 u>LiuTV ^Ul ^ L-Ji>c^l ^UJlj ^JbU* W LU j 

flJi^J Jl aJ ^JLiV l/j . hyi\ wl^Jl . J^WI flJL^L 0 ^ - l> oU^JJ iijkT 

« 

Jl a*j j . ^*>Uail l^^Jj Uli iiJi ^ ycJl Jl UL>-i j^*il 

^ £>J 1^1 Jp L-jl^ ^ Jl&l ^kiJl j ^iUl ^Jxill j syi J! jTJii; ^ ^ui . J jSfl apUJI 

Ukll OljLfil ^ ^ J^J *>Lif J*JSJ Jl ^ U Sjl^* ^ yj A^l Ai£>Sfl jL^I AiP 

oM^Ull 5^ . SJbJbLl 5^1 r lji^u-| J .JUJI U^as-lji oi ^Ij LL_. 

a^J 5^ ^^[-Sjc + 7 = -5]o - = v + w-r - *bULl y^i^ y^i 

l^LU AjjLJil ^-lySf! %Hjhij0^ '^Ui ^Ul ^ jlp JbLl ^JUorj . jJL- joap 
. a^ yAUj U;i5j S^U Ulj j j^aU oNU: ill*! ^liapj ^JJai, | aj jUi- ajjT y Ljlj 

^1 dllJ jl^j rj ^UD ULaCj ixua. ill*? pJUll U r ^l* ^uyu ^ 

•AUi . aJ iu-^.A^U JT Jt£ r ^ilL aJU Ob j^^j^J^l^^I^jaA^I 

Osi^ Jir Jlj-dl ^ ill*! ^y, ^ y^l J| c l 3 fj jUi ^ 



AT 



^j\y Jii JljjJ ~*teJ\ Joj6 If J^lk> Jya^ Jiij «. jyilix* jOa>- Jic t Ottjl^p 

jl ^ ilsAl ^ JbJuil ^ ^ j a pUl ^ Jl a* : ( 1 ) JpLsJ* 

w.^JaJl y. ^Uk 0^ a^k^l 

J& ik,! ^ij Ui,Sfl ^Ju^- Jp SjJiJi y> ^jhliil jJU; J ^U! J*l yJl -bJ . dAb 
Jp Sj-UJl j . kii f^iil J> /o ^JUall ji jw r ^UJ Jj/J ^US" Jp dj^iJl . ftfk* 
jJL*; . <a,..k Jp aj^j f^JJ ^JUaJl ^ j& f^i-J! ^ ^Ju^a; 
L^JLiij l^U- 2L-!ji J*>U olT>Ul 1^ <<>*LiU ^Ju^: ^Jlk^ 

ajJJu" 3.sJjc> Uk£ o^U- Jp 4uLskl v*^k* £^ y ^ ^rO^" J 5 ^k^j 

Aj^^ij N (n ^J j U 1 JlA 5 jt£ ^/>lkl ^ Oij . <^>.l ^^k J a~-Xj* 

. o^Jjo ^Jii^ <j a^k / ^ ^J^-^ 

JT ^yu 01 -U> j 5JU.JLP ^ oJuJL^ ^ S\ J*u : ( V ) JpiiJi 

3^ y f lJ^L 3^1 ^ ji Ult > 4ji r !^.L 5^1 ^J^ 

J jf A,L^TI vJlkl vJyv ^ fUl Ji ^ 4ij> ^ ^ 

bl v^wlj > oljk^ r a^o V AiT JI jUk ^ J 3^1 t bl 

Jtc Jiii l^dr J> ^p ili^- JljjJl 01 . Uli U Iti j^kH V 

^ v^r uiyu oi jJi ^Jr\ iib '^ui . jyuj y a* ^Ijjl* ^ ljJI 



AT 



) tS-uJl (C^sll y yMil r lo^L Ll, ^y; j gUl J»LiJl jj 

j vJu> jr c u ^yj jjy, . ( ^ ^ y jy. ^ly- ^ ^ 

J&T J^LL) Sjyi ^Lcilj ^Ldl oUvJI^ JaJ^I Jp ^U-JJj toil (JLu - 

0y<* 01 v£ - tail J JU-l If - ijl*. ^yu J ^S/l J*UJI : ( A ) J*UJl 

J i^l jja; Jp ^lyj J ,_/>UaJl JUi . gjl^il y. ^JUall <^ y_, ^ y; 

^ • fl-^-l J-* IkLl j> IWUl Ji p j 01 If iiiai 

JS" J^ ^f. J; . v-l^l jl UasUi oUl^Vl jji^ii jLwa-l Jp sJUJi 3yi (p y- 
Sjl*. y^l UU- Jim Ml . ^ Jj3 j^j^j f ^, u ^ 

LjM ^l^ti otr u iij <lui s^i j, jj\ jj ^ vj s-ua*. 

0- i* Jij . Jif ^Ift UU* JT y ^Mill ^jju J ^bJl J,LUl 

J^ j j^'j f.***^ ^ z}/®) t^*^ v_j ^ju_^- i-ijjji cj\ijA\ 

^Ull ^.jjj JrUsJl Oli fc sjUl j oljLjil J JU-l y If : ( S ) ^UJl 
«-«* l y JS" J . f^iJJ r*-^*j « tS-i cSJ*JI f.yJl y >lil ^yJl 

. v'-^>)^ Mj^l ^>U*VI j v^^jjl C U ^J^ ^Lii _,iJ| rWli ( JU=Ilj 

1- iydl ^jlJjbMl ^U* oL y-^ _/.Lil yjl j-iy J^ j\ ^ -uli L.L. OK' LiT, 

. ^1 JslJjti ^. U ^Jjjl ^ryjl oljL^M Oby. Olj . V 1 -^^^ 

iil sJiui jr^ 01 J^s *ii Mi pUi ^ ^ai >yJ) ci y j, ^ ^ jp 

^-^ 01 u 5 ^ 11 r 11 ^ 1 ^^J 1 a-Jj J • J 0y?JU ^^1 J*£ 01 ,JU1I J_,U L. 

bill i>w Jpj ^wjjJl J JljJl ^ y-b Jut 0^ jjJUI ja i jjLl j^jull 
I Iil i^U V ^AWI J^ iJiy r ^l jj| 0y oL->L, yl ^ ol *UJl JJ 0y^ oaiil 
^wj-dl J ijJ-\ j+i. j\ ^.U iwu j . J^aiJl J^b r UiJL jTLiv. »JU ^ 



Ai 



<^>-Nl p-r^U; j^Ji^^j If ^^kil d^>-j Jp ol^wdl OjJuJ-l Oj^lil 

« ¥ jJm ilL* Jjb » j! (( ¥ (5 y-l ik-l lib* Jla » Ji* ^ fJUll ik*-l . ^ 

* * c c 



¥ L-jup J*i; bL. 

¥ ^p-^J! \Ju» J ^ c£* J* 
\1* J pUil j Ja-Jl j.« JT J Up j£s J*Ip *JU Jjb 

¥ ^^Ul! d JLA J ( ^| ^ ) 4JUJ ^ ^JJI L. : 
Jp J yjasJi aJ^UI! di^ J> ^ j£J iO*J! ^ ^ ^Lc J* : 

¥[ V4x 2 + 4y 2 ] ^1 + T ^iV J* : 

¥ [% 2 + 4y 2 ] 

¥ « ^jLa. j £s d LJ jj Jl> (j Z\ JIT bl 



^ (°) 



Ad 



. y£\ ^ JJ obl^Nl JJOJ Jtej ai-Sh > 

c 

oLU-i J oU^Uii o^. u.up jvJUli -up v 11 - 1 jr^ 1 ^ u 55lp v' 

. UaiL ol^Ml JJU- J i-sUj ^^Uaii OlW Jj*Ul N (X) 

. ikJy\ jp v*^ 1 olui j 1 y Ji o>^' ^ ^ W W* ( r ) 

LitT bJj vJlW 0>~ N (T ^Jli, v« ^U-l O^j ^Ij- i/L- Jan. (t) 

Jp obUI j >~ jjyuJl Jp 5 W f-^J j^J 1 O^ 1 r*"^- J* 

. LU-^I 0>UaJl L,- j^Us ji't OU^JI j 
jl&^l i»w> JP JL^Ul £• iii-Ul > O'l jjydl J Uaji tW- U Jl j^Uil 



Jp UL^l Jo; feUsU oLU-Nlj . ^"AW ^.oi jjl bU4-1 obl^l 0>l^. 
v ^UaJl Cr ii U-UP_, . (JUdl J J-^ J* 5 jJv^ ^— J J ^ • 

j^-^j ^Jt* isUsl-l (P»Ull jw*s iiULl olb^l JJ Ljii> ^ ^Jl ^W/- 1 

. V U^I _ji j^i jjJ JLJJij i>-^Jl oLUNl jj^k-j ^ 

il^Nl ipL^ SjIpI *ll> j ^j. j*Jl r fJw^ > Jp (^-iJ 

01 f . iUi ^U^,! JJLL Oi If AiU-N oii 1^1 Jp UWI J«tft Oi ^>w j*) 

. ObWI > J| ^ r^ 11 jyid. N ^^JaJl diii 

f JPj ^1 Jl J^l j> \y^Si j~ Cjyi >u dyj 01 ^l>j 

II* 01 ( LJU jjujH ^ J-; lit-**-* ^ C^ 1 J*-J 

j JU-I yt If . OU.LJI j jA\ & (JUsIl J NUi 0^. 01 ^i* 



If c iU ^ r ^i^ 0! j&j oU>Ljl i^i ibt ^Lil c iy 01 

£ i yi IJUtj ^JUJI j ^JUJJ f-Udi ijjSU pJfc> jr^y Ausubel J, j j jl -Lib j LSJl 

j&i IT ^ jr ^ >^ ^ ^ f ^ O^-J • r^ 1 c/^ 1 C'r* 

*t^Uij ^uli j oiji*iu jsi^u ^ jo? c i yn ^ v—^-j ■ J 1 -^ 1 j^ 1 j ouy*Li 

oljl^j J*U>- ^ ^Ij UAiJlj oUJI *<jpLUj ^Ull ^ ■ *<j?^j f*\&3 

juub oii j^jjjN u-t j . ^>UM J ^y^j J 5 * *(S*^3 f^^s 

oUiilj . ^.J0Ld\ oUM» f |JLi^l ^ r AAlll £>j£ J 

Uip oLj Aj^d c_->*>UaJl ApL-u <3l> pJ*JLP ^^^Jc* U Aaj ^ c/^UaJl <iJL^ L*A^Pj 4j^>w> 

oLJ» Jp apL^; ^1 ^jaJI j > Uub y ^ 4iU r oisll ^ ^Ia^I j^p j 
t Jp J >o i iJuh J JLf 'til . o ^iilj iltl^dlj S^xUl 

ou diJi ^-j 4 ^Bifi Ji^^ V! ^ J^— 51 ^ • r 1 ^ 1 j 

oU^dl Ji^J oWI 15> Jyd» *M ^^»J ^u> ( ^^Vo ) Callihan 

^ > V>L,j aptf jJUJj ^Lu J fO*i-J ^ij iij^ V^^J 1 

S-bjO-l 5*ai ^p jt . JiSfl Jp So^lj Ija IlJZ JT 0 y^-: ^ «i' 



AV 



1^1 ^ ^1 i*J, ^ijj io^ Sbi ^ ogiT <i>> 0^ ^ ^1 J* , v ^UaJJ li/l 
iO»Jl oL-ljoJl . ^.^UJI jJUj fr^si j^USl j^Ul LpA>u_j LUp ii> c-J 

i> Lr** ^ us- 1 " 11 ,Jfc* ^ ^1 ,JUsJ» ^ jl j&c ooidl i oLk. jl 

pUi uoi^ ji ^. ik^Vi ^ i^u r xai j>i ^ c iy ^lp j, ujj 

• -*i-As- f.XicS ^iyi la* olAiu-l 

•oHl 5jjH ^iy ^L* 

jrij-^JJ JL-L-Sfl oL1_IL (^) 
Jl jdtl Jm»UsII ( I ) 

. fOidl ijcLl jjii. (X) 
^Alil ^ yjl oUiu. ( I ) 

V^aJJ ^Jidl 5 jJ-l pja;* jfOi" (r) 
,jai (rai- J} jdl SkiAl jL^I ( t) 

l^lr-i ijlll ^Jid J fjufell IjsiU (Jfcu v-L-Sll oUL_il a_^- 

Uy* jAl ^ULI r .oi- dJUi ^ . v/jotf oi ^ s,u j, U t ^ 
ois* . oUJl ^Lilj ^ULl a*, f oS i-i'LbLl oU >dl j ^LiLl Jl ^! . 



M 



£ t * 

£j\~*\i m )\ J <^y* y j\ iJo- j j\ jjAa <jN h\xS\ JJ . jtTl jJLdl SJbJbU 

L$ x>* t\j>-\ Jl Ajjai^ o jj-^ 3y Li* *l^-l Ujlp Jl yil JlJ^UJI ^Ul 

j jiwj Jpl o^-^il aJUI&I dj^j-aJi JJ 4-jJJI ©Jlfc ^yii . o jj-*aJl J-^^ 

Jl J^l, ^ Jl ftl^Sfl J iJU Uo-p Ak.>^ L^j^ju-j jf Njl *I^Nl 

u^Sfi s Jr ^ji Ji >jj jl j >> d >^Vi ^ oi jjU ^ u> . <ju\r u^Sii s Jr ^Ji 

. <u J *L~JL jl*^ J**Jl J 

Jl 4^iJl )) J^wL* fU^J jlp ^-J Lp* oU?L ^!l jJju" J^ <J»jl ^11 ja ^ j^La 
J ^*>UaJl . iUll J| ^li!l J^jl- l^i SjjiT <j j>-\ <J»\y *JU Jl (f . « ^li!l 

Ob yil pj3 j h yuj? J Jj jiSUJl Jl J^Lf jjJUI j^liSl j ^LJl j ^iUl ji^aJl 

J jjS^fl ^*>UaJl oJjU Jil 3 ^1 oLJi^ J Ujj oUJl *t^Lil J c£ ^ 

uUL ^1 olj>* J*» j v^kli cr ^J £U Jl>dl J->UJI Iju- Jl JpVI ^>>*Jl 

. oLu?L jJl Ol JT j ^*>UaJl j£J ^—L* jsP <u£)j 

oU^UU Jl Jp Uil IJla . J*l£s!l jijsll Iju* ^ ^j>yi LU J ^-11 

^Jj J Jl ^JUaU ^1 il ^1 ^ *Jij^j jil >Jj J^l^o" Jl 3a,oi.| 

jJUJl Jaj^j j^Ip j-^ j^j ^lo^jj ^1 jjAa X*ai j£> Jj^ULl <Jolj Jl II* j . Jl^l 

^ j^i UJUJL^ JLiu kah£\ OiP ^ ^ll Oli^l V*>UaJl (3yu Jlj JjLJL J^^AJl 

JT Ji yb ^^JU; fUiJ iuUJl Jl j ^ ^yLj ^l «>J^I ^ JU Jl Aiju 

Ji* ^ ^>JI oNlil ^ jJU J.15^JI jijdl lu. Jf jjjl -U V j . ^^Uxll Jl 

oL^L^l ^JU^ JU oVLil J^l^Jl j;*yi! 4^JL ^JiJl <^>-j cJlT U-^« 

y> oU^L ^1 J jJUsJl ^ j^Ux* Jb-I . v-jOil oU»LJI J^b Ijdl II* v*l Jj-^ji 

^P dL^IJ OUL )\ J UJb^l Oljyiil oli^Uil ^ jj Jp v *>UaJl ja j& ojJLi fJP 

>i Jl Jj>, v^Wi ^ . ^1 ^ j^b ^uii j oiji^li j j^^^ ov oir>U! 

iw-JuAlj >l iLjjNl ^ JJii 0 jjij Skjl /I > oljl^ll j jJliLl ja a*;** aA Jp ^ 

JU ^ |f c juxII SjjsLI ,Jk> c V ^Uil ^L-S/l J.l^sJl jJyilj Jl yll J->UJl Iju. Jir j 

. jo^-d! v-L-S/l c>I^Nl 



5 jcM oUku frlil (Y) 

^ jj . Si-U^ j>, r XL jl ^jc If 5^ VlSLi! r Jiiil 5 jjLl jja^. J^l jl j£s 

. L^J^ Sill I ^ iJy^j IOj^ jSTl *-U^ S^ JT j^_ jl 

j^J . ijjLill oLjiillj y^LU ^y*" oUJa:* ! oUJidl J-s> y Jj jj jl iJj£ 

^jJI ( 3Ju-bU ) jjP ii^l V: Ja^ jl j£s 4-Jip jJUill JU? ^Lll ^ yjl qULl* 

*.l>^Jj . ^^UaJJ ^ il^Ll ^jJLJ y,LU ^y^ 1 OUIsll* ^JL^u-J . ( Jajd I J; <Jy* 

J 4jjUil oUJa;< -XpL-J . t^^AkJl -Up Lwu^J ajj ytll ^L^JLrJI jl ^II ^;JuJ -Up iSjlill oLdii* 
_ip; — j If . Sill I ^wii J Lg-JU; iJLLJl tC £iLLij t* 5,A:!JU ^ J-*^" 
L,y*y- ^Jb£ ^Jlj ojyd! ^pj ^jy^ 1 jl^i^i jy j-J?l Jp ^jULl oUk- 

^ 1 / oiMi ji ^1 j, Sj^ui y>. >i ^^u* juii jit )\ j -JijJi 

wJL-frfij oljl^ll ^ ap^^T f -U, ^JLl jfcf dJL'i J . ^^Akll j, jftiSi v-JL 

^Jifc* fO>xJu-o jVlj . oLiiillj ^1 ijjlX* J ^jl>w^J 4.fl..;.^a.v «J ^IjI* ^^AkJl 

Jk^S ^ o^ul-j jl SJlJl ^^l* jli jJJoT Sjl>- syijj ^JL, iJljiT j ^Jl.1 

V^j-dl --i^iij 0i-l*l' S-^pL^Tj ^^Uali jS^c . olMl Jl ^JLl ^ JliJ^I J jjLi* 



J SJuJbr a^^JL*; Sil* fiJJci UUi vr^l ^1 1^1 Jp i*JLiil oUJa.-,.U Jl r Vl J jl J ^ jlT 
/ jt SpL^ oLiib. jl SJLp ^ j^p JL- J ^ jl UljI 1^1 c S JiLi 



S^^l S^^l oUUil CJtf b[ L. v JiJ^Liil ^ . JuiiJ! J^b oUL, a~U Jyu~J 
«>Uai; jtTN! *JB ^ J^ 1 V v^LJ' <*J** j* j& 

J*f Ji JLidlj J^lJI J iUyil! oUslJl! Oli cf^ 1 ■ 
IJuJL^ j U-^-^ J^Sl\ oL« jUJ ^rJui; JJ JLJ y J^-A* Ji uap Ob 

^ jiVl Jp jJIm £s*J 01 ^W^M J 5 jcU jjii* d\ y> ( «-s»Ji 
jo** 1 JLjIT W ^ j > * ^ ^ J ^ J ^ ^ ^ 

. ( Jiil ^oiJ ULJl O^^yc N ai ^/AlaJl 01 i^JUuU oUki! fU^u-l o^iSLi^ A^l 

fb±\ ajyi ikJuSn (t) 

. ifjuj uyi jiAi jlpi j&\ w^ 1 'j> ^ ^ r-^ 1 f-^ 
. jyuiJ ^fcsii J V' ^ r^ 1 ^ ^--^ J 51 ^ 5ilil 

J.UdJ JiJl cr iJl j* j* 'y/i v^-J' ^ Ji ^ j >- 



j jui yi j u^ji oluji ji ljU ^ ^jj, j jj ^ ^ 
f o«li s>! ^ c iy J ^ la*, . c iy j* ^41 JjL - ^ 

• V J J/*' j>AJ jfjii ( ^ ) 

&± jl\±\ r aidl (Jkil c iy r ij^i ^ . u ^ v fr Liir ^^JxU j.u 

oIp^ Jj£ U SjU oIp j^I . ol jycdl jp jjycU iJtp^l ^^Ll fjA^jj 

. jycdl Jlk; t jUiJJ Jaj^l ip Lr — ; >cr U ^Lp Ju ^1 ip_^ji! j . jljpi 

. « c-iU » L ^-w i»J *l ^jjl jjcLij . juteLl ^ ^-J jjisLi jp! ^bJlj 

c >Jlj oLLp ^ ^jus J\ oi^i ^u^. ^ ^l, j 

jp i^U V L^I J jloall . >iJJ tfjij jjJbc jl^l (JUa f oljocdl Jp 5_ ijlj ^^Ij 

jp SjU jsjLi j jiaalij . y v ^ y ^ y ^ 0 lu y^i ^IjpVi j, 

. ij^r ijiai. jjteli jiaalij jUii ^ JTj . 
Jp Wl J ^ ^ ) oUUl s Ju ^ J iJapL-, JUI Wlj 

• ^ ,>UaJ, J* ^ ji v'y» 5j>~- j* y 



-jii >uu!i y jjia*! ^uj! ^ ^u, j ^.a ^ j , WI owV ^, ^ j j j^i Jyi L, rJii * 



L fl, C\ ,] .... t Jc £ c ^ t ^ Ji- 4,-^1 cJjyU | 

^\yh\ 3 Atj*&\ ilapVlj a*Ji ^lapV y>» o^^l { 

ilapSl! ^ ^Sl! ( J| LJl ) 

( J*yd\ '^y^ Jl ^ j 
^-bu* UJ i^l; ^1 J ol^dil ^ ) . sj^I j ;uj JL-il jjJUl jrJdl : 

Y AT 

( oL> 



J + E 

L 2 r + j J 

^ ^Jci! jlai^Iij jLOJU 4jLLJI ) . jIjlL. jt jIjlI- j^I : (jj^r jlai* 

( e£ j>*M jl-UJU aJW 

^ UJ JI j£cj . UT l^yj J,LJ oUlk/iU AhJ \J*mj JI 

olPj^f y^Lju l t :.^.sA i T ^1 ol ^Jcdi j£ Jai jjd\ -Uj -^^J 4jg..^.Jl aj ^1 y^Ul! 

[fa + b^a/irffa + b> 3 ] V ± ') . ± ') (€•»* (t) 

■ v^Wl jjsfl ^ oli [(fl +b) 2 and(a + bf] \^ ± !) t ± t) 
i ^ j-^AI J^l 01 Jxj [a and i ] ^ t I ^ ^ ^j, J^, 

. «_-J^!l Jp [abyaandfebyfe]^ x ^ t 1 x I j*/ ^ 5jU [a 2 and Z? 2 ] 

J « +*)by(a + ')(— ' +,') Uj ^ a ^, + I J>J1 vlUi jl~ 



[<„ + b)} (- + I) ^ J> ^ C? > + fe)2 T ( " + f) ^ ^ 

L . ( T _ r J&JI >i ) a and i> ^ c 1 ^> 0 J -- UJ| 

Wl 



[a] 



[4 




[a] 



[*]- 


[ab~] ^1 




X _ r J&Jl [ a ] 1 


[a 2 ]' 


[«*] 


[(a + b)-] \- + ') 













u 



JjUiU J^Jl iju i LL* [ (a + fc) 2 and (a - fc) 2 ]' - ') t ' ( w + ') -u, 
• ( r _ r } j£i >(>[(« + ] V + ') ^" Ua! 

jUjSll o^Lk—. ^jl>> J>- jr^ \X\X\i\X\X\ ijj^j, oL-C 

j» ,1^1 i*J Jl [ (a + fc) S ] + ') ^-J^l j^l *LS>f J^.J • ^A 1 ' 

. ( i _ r ) jSLiJl j> If [ a\ 3a 2 b, 3ab\ andb'Y^ i '—''r t — ''r t 




So 



01 Ob J y^jJl fO»c-J f S*^ J* *<^> Jf p-j j^€j 

(f* [ (« + b) 3 -a 3 + + 3afc 2 + b z ] r ^ + T ^l r + + r l = V + I) 

[ (a - fc) 3 *a 3 - + 3a*> 2 - *> 3 ] r ^. - r ^W + ^'W - ^ = V" ~ ') 
(, '( 1 + > ) JiA ^ jj> J^»l ^L-o- ^"^Wl ^ s-JJai (JOcll jjiil flJLi^L-l J* 

f U^-L [ ( J 1 + 4) 2 , (16 - 3) 2 ; (x + y) 2 , (3x - 2y) 2 , (2r - 3*) 3 ] 
[ (a + (« ~ fc) 3 ] V - ') * V + ') ^ J ^' 

J v"^ 1 ■ ApL ~ J . ^y* ^ «ii C 1 ^- ^ } ^ ,iA 

J [(a * ') ^.L* iUJ j£c V 4<l ^I^JI 

ji^So ^Jl j ONi ^ UK* UyJ liyc* JiL^TVL ^JUJl j ^JUJI j . ^La!! j 

^LliS^Lj ^LJI Jli jJLSJl) ^J\J^l ^JUsJIj ( ,>Ud] U-iy ^ijSfl 



a 3 , 3a^b, 3a/? 2 , and/? 3 . 



SbL« ja ^iSOlj t ^^UaJl j> ap j^Jr ^j^b* f, J ^ 

* * * 



U 4s J** u a>*£ ^ 4JL*- j <jl Ail Jp mIp — u>U^S"^l <Ju yu 

<ul Jp <J»L£jS"NL JU=)I ujyw jjjail L$ i*iL j . AJL^iil jl aJUaJI ©j^Ua* ^Ijl>wu-I ii» ^1? 
oU j!** JJ J-uaj ^ L$JLy^ WVj ^JUll jJUslI U-Ui i>*^ ^JUl pi*Jl 

J t$y*yM y^jJl . JUx^Nl j SJj*Lill ^ U^u-L j j^L^/Vl jl ft l y^J)l\ oLLp 
Jp J^ai-lj jj j£> J UaJU IjjJ sjk XiQ\ wjJj Jl ^4 Ail 5JbJL>- oU^** ujU^S"! 
i-s <JL*p jl ^ jil? a> aJ ^ LIU* ^JUll 7^ Ujlp *Aui . SjujJLI OUjinil 
wJUaJl jS3 j . ^^il <JL* J JUNl a^U cJlJ^ jl La UUJI Jli aJUI yUail aLuSfl 

Jfl • J NiLo Jl <J j^j j^all jl jil Jl j a! jlA jP Jbs- j HI 

y^i JL U»Li^T\l aJLjJ jJUll Jaia£ Ji j . JlJbVl 5^l>- qlJ^TI Jvi dJUJb J^j 
. jJUll j* tij* «*J^ Jl j£c ^1^1 dJUb Lpi Jio" ^1 ^jull ^11 

jiP o ytl ^UMl JiO <ja.,.t.iNl dJUfc Jl>-L" Ji If jJUil l^j p-£>wj j UJhu Ak^J^I aJla . ^LdJ 
j . a^ ^jU oLiSL* j^So Ji y pLi^l j jl&^AJ U Jak^ jjp olil*- J j& Jj jl SjlaII 
jjUil j ^JUail O^UUJI ^ ^b" Jl. LJb ilop[ vJil^ J uiL^^L jJUiIl ^JL^ Jl 
JIJ-- *jy»0 JL>-U If j 5 jjai-l jiJ 6 ^k>- v-JUaJl J-^P y ^W*" ^JV* V'^'j v^^^ 

. pLiil j> J^o; Jji Itv^-J ^y^- 

^IfJ <JLp fr \ jfc-^l . iL^Nl jf *l yL^-^l j,> jp ^^1 olil^Tl ^ Jl 

jji^Jl ujLi^Tl j^jC j . f*jd>\ lijfc Jif <^»l>- O^b- j ija^-^ i>t^J 

oUJl Ol^l yrNl j ^lyLl <Ja^^j JJL-il oUj^ j,> jp oL-J-I oU^Jl 
J^I ja jkll JLpI y ^ jlSiSfl U-U* y blzJ*i\ . JJU.1 JT J iu-jcLI 

^ jyill J j iu-JuAl j jJUl . oJl^ll iu*^ oUj^jf j jja^" &\ j& uL«x J 3 -^* 

^ali;* f^^j jLi>-l U 4j ^JaJ JU y jN i^L^l iJL^P ^ Lfr^ij Olj ^JaJl <ua y 

. iijLJl ^JaJI j oULJJ j <Jl>jUi!I j> ap yj^ 



: l^Lij l^^U JlAfiT^ ^ ^ 

• ^ J ^ ^> ^ L ^ 1 ^ J ^ ^ 0) 

oU>il «r,lA,j ^UJ-I >*IJ iiUi J> ,UI j oiLi^l ^ Jri-J (t) 

J^j i^LwLl oLiibil Jj pUl w^- r^" ^ . 

iJU* 0U dJi • 5i >i w*n Jj vjM 

0jJ jJULI I ^ ^ ^ *ULS^ 01 ^ 

. 4> >»-. > J-iJi J^^ wiijli uxpj ^.^UaJi ^ sTji^ 
j jis^Sfi a* fj* c^joi ^jow > ^ e L< ^ k;j J ^ 3 



J *j ii\JcJ*i\ ^ jlT Uj I ^ Li v_JkJ _ cJJu- lij _ oUL^TVl oJu Jli 

M JU*I J jl^Ml f OPj f l«* J JwJl J* JUll ^ <^yi\ J**, J| ^1 

^ oil ^uii y L, ^ji yi j oiiL^ri ji v ^jaji j^, ji j ^ 

ikiiSll ^Li f b'l ^.^UaJ! Jii ^ yUl «kU*AJ kk£_, ^jl£/tf| J. yj.| ^ tUapL 

J *iJxiA ^jJl Jp ^WJ ?U£J| iu-AI i^U ^ Ja__, oL^Jl js-l ^* 

. ^^Uii -UwJ.1 ^ jLoil 0 UiVl 

e^M-ij (C*^ 1 ^ ji. oi^di jii i t i jji^i 

J»La-Vl . V- J^i O^U-I ^ j-U- oLU. J*>U ^ 

oliJa; y L^U oVu Jl J^yi j^i L^^a; JUjlp ^ oL-»; Jl J^^i! jkdi 
Ol>J! JI J_^yi J jki! ^ oULJ.1 j ^.jUJl f jLki_; ^ . LL 

»-U jc^-j i^U oVU Jl oU^- J^JI l^L ^L^^l oL^-l^lj 
j^s V iLu-Vlj tlyL-Vl i^ULl o! . ^Jij^i IU_ j oUydl 



*5>dl ^l_pJJ ^p ^ j^&l ( jkJLI ^ £. ) r -uU r a^s-i 

U.lp . yaJ>l c/*Soll Js- J> j\ v-JL-Vl j' »Jil jll j^p J >l 

jtjte ( ^i ^ j ) jjai pjudi r o^. , ju^ii r-^-~" 

Jst-I j» All ij — jidL^r J9l~~.Nl _j jl ycJ*i\ J* Jp 

J_yi)l Jl li y-JU 11* j . U» QcJLxtll f vLiJ-l oliLiuTVl (»W jVl _ >Jl 

t ,\ jkJf oLLp gip ^ ^1 W> >-Vl ^ jl jeJ]\ J>li£ s i\ Wlr- 1 jl 
: jJJi iJUl SltAlj . il^a-Vl oULp- g* vJUj jJI ^» Sj»Ls-Vl W' J 

t ^ j4»N J_~.Sh v bT J i*^. ^ IT ji ^ jlolL OVI ^ J\ Ay* h^A\ i-xAl 

Jp ^ jjl jl jdl UL- Jp LJ^ 5,41 j - SiJUW ^ ^ <-*j^ J* 

L^J^ iijyw cJ€ — (• y*ll (twkJLI i£')y. -^-j ffz~* t~> j j&L ff^~> J* ^ 

- 

C^UT C.t.t.;I _ ^Jdii iuJ^. ^b" cijl yi\ J JUL- Jp L?^- x*s*> jA\ — ^-^1 

^•>UaJl fU^-l iia-iJ\ jb4 jlj i Aj\jk^\ oLUp ^^AiaJl f J>c-o jl vJai' 

. lie* <JgLu.^Vl J jAl^Vl 

ijiii o^u*!! ga, ^i oi oi ^ ^1 j#- 

jsS 01 j5^c ^^AiaJl £. o*>UUJl ^ydl ^ ili-Vl jl >0 ^ ^iUl J> y^. ^jJsN 01 
r Ull ^ j ^ uiLi^fl j-i^J ^iUl ^ yJl f U»u-.l -up j . ^^Uall j^p oULi^r^l ^ 



d\ ^ jjJlI J*i 4 o^Ur oL. >i! f-U, Nl <Op oLiiLU ofli ji ~U JLI j>> y> 

J l^t r JU i ^1 oLiiLdl £*-So. 3^1 <fss- jJi y j US J 1 ^ 1 

I^jUL ^Jl ot>^JJ Jaii o>^-* -V? r**^^ ^ J 

i^LijI J* ^ j\ 0 jOj v^jUJI Jp JJ-I (4*1! 4 y* o* jwa* V cJ^ll ^ Jj . (4*1! 

^c-lyc _ ^ yJl uiLi^l ^ ^ J (4*1! U-* ■ oU:JLj 

. oLiJLJ] iplijl V>>! lJL^TNI Jl v-lil 

^ p^JUiL* 01 JL4 Uj^p ^^UaJl (>U jiJaJl £rt ikJ ^iLj ^^JaJ! *k-l Jp (4*1! 
J <upL-^ J ^ApL-j 0» (4*11 Jp ^^~i! J>U^TVl Jl ^JaJI J^j j! J*. 4,-1* 

. <0 Ako^ll AAjLJI OUjJUil ^* d^rJU jlj A^^L^ ^£X> jlj oJ^Uj oIjLp 

oij a**Li ik^So 01 j^i s^Vi j\ jwJi jijjt jiapi ^ ^ j-di iJu 

jC ^ J dJ AP>i«j SJ;Jp d\ ,J*il Jp s-^ 1 - 4 oLLjJI flJ»cl J^p 

J I V ^ ^« f J^w" jt j J;*5U UaU^-Vl OLLJI flJU^-l J^P J . «J1 J«fl< CSJII 

V^JJI ( VrW ^ > v-^ ) iJ^Jl OLI^JI >l r Jl 5JLUJI >V 

jt ij j>-\ c*\>.)x> j oUL~« j ^Aijjd iJiJ*- L. jj^ JoLa-Ml L-iL^T^I 

^LJI jklt oliL^TNt 01 vl-^j . ol.>Jl Jp o»jJl JiP 

0 j£, Ujj Lij >_Jkj" j yi yis-Mi oiiu^r^i ^ i^u t sj >i o^>lui j 



. ^iLuiTVl Jl a^S ^11 iL-ijSfl >A~J 5^ ^iil_^j o"*>L^j ^ ( ^) 

f JLi- * 4 ^L^TtfL (JUsll J (JUll >^J v-^i r* 1 ' ^ < °) 

AJi J^. ^ Utf Uj»t gijsU JliTill J«£ 01 gas 0»j «it If Si^' 

. ^ JLjj>- OjJ <_/>UaJl 

>ji J } sajui. j> ouiasTjii* ol (juii c*-* ot ^ ( i) 

r—' ^ u-jjAj -j^j ^ljliij ol^jJIj Ji>di Ji ^ ( v) 

lil liiij ^>tlal! *kjt.j cJjii u>LisTVl oWlr-- 1 ^ J* ( ^) 

Jl J^l J Jjail ^a>il ^Jj J J— » a* J$ j'O Y ) 

^ xV «iU . JOJI a^jIj jl&SlI ^ JpUJ-I ON dllij oliLl^Ml 



^—^J lift . Aj^yJl J»L- j^l j J j~i!l *JLi ^yJL. Jj yJ cJL^TVU ( J*Jl ^yail, 

I yl J\j <jjU-«JJ oL-ljjJl L ya>y C-j y>-l JU* . £jl jJl aJ *P 4, ✓id,;; ajI 
jllp a*"U- ^ oLI jJl oJufc jJLJ cJITj . c£y>-I J ^i? j^j Ju**>yi J~*^ Jp J>Lis^VU 
C-j y>-l ^1 ^l^>0 <w-l y. J Bittinger y^j £i |f ^JLli j OIp yJ^\ oUa— y> J[ JaJl 

Juy Jii JiLi^Vl U,^ ol jiy ji\ ju*lyJl ilL* dJLli £. j . MV^ fl* J>L^TNl 
IfiO j c a~^L Jl oIp ^11 ^ «_rO-^ J 0 ^ Ol j& 1^1 j . ^jl jJl 

. *j y y o yhlb C.x.J 

Jp J^aj iJL^ ^UaJ f JtP ^ <J\j^^i\j jJUJl J aJL^M a^JLJI ^Jl yL| Joju 

f -AP J^J jl ixj>W? JjP OULis^l jl Ails>l>- £jUj pjL J aJU- J ^^UaJl jL^* J^v4j" 

^*>UiJl Ol If c c£ y^ J jWl a> ya~J bT jg\ cJj Jl ycu-l j c LjV oUU^ifl ^ J 

Jp ^jOi (*OP a^jj oU*L^L 0 j4?r\ j* Ji jJLil 3 jS" ^1 J>-U11 Jp yell 

* 

. ^ oU^*jJ cjLi^l J| J ^? Jl aJ jL^a 
* 

oL^l ^jJjJ Oy~oU ^ j ^Jul cJljJbNl ja ap j^jf Davis (j-^ita O y jj JL* j 

. 5^ j£\ J6\ JJ J J»tf! J^U^Tl J o ^ ^^UaJl *Uapl J ( ^ ) 

JUpI ja L^Cw- y j c A^ yuil *JutJJ Jp J> yJl ^"^UaJl tUaPl J ^ y ( X) 

. APJL> aJL^j! 

. uUl JJ Aj^L-S/l ^UlU Aiy^j ajIj^ Jp ^^UaJl j j£j 01 ^ y ( f) 
jlS^Ml j.^.sA'J aJLap O^bU ^ Lw-Lu UUp NL^ ^^UaJl ^ 01 ^^p y ( 1) 

. uUl; Jl J A^L-Vl 

. oL>L» Jl J a^L-^I jj'Ui-l ^^UaJl jl ^y ( 1) 

. oL>L» Jl plyj-t Jaj Jl J d^w. ^^JaJl v .^C jl ^ y ( V) 

O^l^l j frLj^iil J l^lija^ uL^L Jl Ja^j J aJL^ Oljlp ^^UaJl jJLLf jl ^ y ( A) 

. OL>L»JI ^ JG oif ^jA+A** jyJ* ^^1 J^O 01 ^ y ( <\) 

. JiLi^T^O aLU oU^UJI 01 v»^UaJl J/j 01 yi; •) 

a;I jJJJ ^1 j ^^L" Jl _ A^aj L-i yu 01 A^* ^y>^ — Jf J-^i ^1 ^ J ( ^ ) 

. oL^UJI ejL^Tl J v^wJiJl 

. £->wMflJl aa* ^. J i iSytJ^ 1 ^*)UaJl jOi 01 ^ J T) 



. Jy^ ^Jj^iJ ^jy.^i J-> vjyu Jl ^Py jl£-Vl jOi Jp (U) 

. aJU ob If: I j Uap o^UIj 4*1* oL^Lj^il jl v^^UaJl ycJ^ jl yiy (^o) 

Jp I jj» JS\yj^d\^u iJU\ v>L jJiJl ^ ^| ^^JaJl JeJ^ j| ^ 

^Ul j ( U ^-U* ) ^LJ-I *p ^ jji Jj UJ Jo j6j . *Ul j ^Lp 

. uiLi^fl v^Jl^-l flJLk^j. < ^plJI ^L^>- i ur *-~j 

Jl . apUI Ulxdl jyl^Jlj ^Lii La Xj^lA\ ol^l 

^Li-j w^l 4~L*Jl l^pl l^i^j jlj Ubi oLu*^ .uJl jjflj Lwl^ ^^UaJJ 
SJ± $ u^J ■ Jttrthj o-^J ^ ^j^A 

. o^jjl Ji lJUfc 

4pLJl ^>L^>- Oljlg-* ^»*>UaJl j cJyc; jl — 

ipU! uL> J ^ ^jjl j jJU^ ^^UaJl jij JJL4 jl _ 

apUi ^UA- ^Lil ^^UaJ! ^JuS^ jl _ 

cJLUiS^I >j jJUJl J tf^Ld! J v^UaJl s-J>j> Jl — 

^ ^ <U\ «ll J ^L-^L ^^UaJ! ycJL, jl _ 

^ *j\Jj Jj J-ulill £. vjLuSfl dJUb UiL. ^ j 

(JU* JiU, 

oljAl Jl AiL^fb t J*LtJ Jljjl 4 ipUl Jtc JSO Jp aiUi gj'l ^ jl oU**U 

. Sjj^Jlj iijjjl j jJLill Jt* ipUJl 

g jjsllj JU^I ^U. j i^UjI U^J| ^ ^ijl 5j> ^ XML> ^ > 

. U ILut l>« jlj ^ULI 

^0 
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^ v-^J ' ( > * ) J J-^J ( > ^ ) £^ J j-^s- JU^u-N J*LiJ a> jj 

apUI r Uii: ( \ T x 4 > T + ) ^ £Jr\ Jj^r J^-l ( \) 

? U^J v-Jl ? ^JLI U^J i_JL <iU apUI ilopl ap^ J* ( T) 

. l f a w ^ aTlslJ jJjJi^l J lUWtd gas-lj ( t) 
?y>U_?<J^? Jb> ^^p o^ji J* ( o) 

f iUi cJy> ouT ? yijb! \ Y x a^Lp J* ? aJIjuJ ^ Y + ^1 a~Lp > ( 1) 

¥ bli _? «*b ^>JI U*p Ja ? 44 b ^lilp j* ( V) 

? till ? Jp V ^jji > T ^>J» J* £^ fcjjl J* ( ^ 

l^L,^ ajj> apUI ^IopI JT Jp Wli <w> f ^ J* ( 

otou- c-^ bl - f apUI ^t~^ J i C >JI • J* 0 \ ) 

. ipUl Jp aJL- ilopl j3 V Ail jTa; . ^ >U 
^jj^r fr^l* dUi c^T bl — ? apUI cyL-^ J I i Y) 

. apUI Jp 4j *^ J^y >l A}\ fX* t A^~iD 

y iJlJbl jt UU. CJIT bl U^JLilj c >JI ^ly- ^ J (^) 

J iiyc c .,.,) — alt 0U JUL j ^ U apUI ilupl ^ yu* 

ja iOP JbNji V 4il i J/^ aJ _ Jbil Jp — 1 i^ulli t apLJI 

0 t) • ( ei^ 1 ^ ) « > » ^ ^ J ^j^i ^ LJ1 

0 cL^I J^Uj^I ^^UaU ^ t a^ yiL. aJUp J»L^I aJ^p jl ^ >J 

. viJUi Jl ^ Jlj- ^>>-J 



(*) u"^3 ' ( r ) v 1 —^ 1 1 y^i 0? v vJlkj LJu* L^-Ij ^">Ua!i 

( ^ r ) ^ i^li-l -ULiJl Jp c^kpi jJl Ujl-^ ttbf &J jp ; - ^ 

1 (T) v 1 —^ 1 ^Lp ^ ^^p j£j j^j? ^ Ju- v ^1 ^Jlk'i _ . 

t Uy bap ^-Uil j/jL,il> j <uli i^Lii-l Jj . (i) w -ULi ^LJ~I j N 

. jji > bop ^uii jtr b] £^>w* > j^j j . jr w 

(t-w? t^jJl fJ^ 1 aJ'h aU-VI ipL^aj 1 ^*>Uail jl i] t ^Ull Jp L* JL^ 

UdsS Jl> jl ^ oL^Ljl J v wSfl ^ Jp 

. iu^P J, U UlP f Ij^u-Nl iJL> jl (f t ^\ ^ ^ 

• J^Ji >^ v^w* y ^ ^> jt ^ju.^ 4,uni ^ ^^r jl^vi 

fOiu-Jj a~*a pJU; JsljubSf j^wi; ^1 ^UjSfU . i^Lj! v UJNl JT pl^l Jl U^pju V lift 

V*l jtf J . pJJl O^Lij) ilUi j^j ji jSCc ^^UaJl J J^JxU Uu-I^ 

cjoJl ^ jJli i LplA^-N ^ ^JJl iukkJ! j jJUil lAU^^U >JI Jp i^^JI oJjl 

l/J- 3 L^^ JaJxiJl jp Jij N JaJaiJl ^ jOi JJ ^-Lai ^UWl J ^JL>^u 
. IL^* U (J j>-\ JjL- ^ iyJJl J*i^J djj ^1 JUP j . slAJj> J ^*>UaJl aTjL^ j 

jl i] j Ul >^ jJUJ ^^kll ^Ijoc^-I ^ oTUlI JJ (T^ir vcUl 



i^UW p\J*CL*\ ObO^j Sjjj^JI UMuaVI 

wJUaJl ^xjb Jbj? 1^1 J^>. ja {\J*cl*\ <J\JuA a+Iaa j aJI-^ ^ O^JJbVl J*U 

J ^jLiil jli <!U-I d JLA J j 4 ijU^Vl J ^jj j^, jij juN ^^JaJl ^Jj 

. ^JL'l ^J^dl IJub l^l^b jl jurtUl Jp ^ 4j]i JUL j 4 ^^Jl ^ ^jbl 

^LJ ji* vJiJ j juU ^oJJl jlpUj j! jSCc |f . v>Ljl J^wJlj j^Vl ftl/'^l 

«L : LJ-! ol jL^il L^J J] o^ i-pt^Nl J ^11 J ^UJI iiljb ^ . a^J ^^Jsl^ J 
. uUb^l oNl£ j o"A£j^ J>. J oL^tJI jja; ^ ^UUll 

^-iks U-Up siiii j oU»L J liyw <J)\jj>\ j-I>*J ^UJNl ^uT f Jj^jl^j jl ^^-Cj 
J v^l^l w^UWl ^j^w^j jl j&c jJJiS" . <^.ua jl jl a^L^ oljlf- fU^-l 
. Lp^i <Jj^A\ ol jcLl ^ ^UJl J*>U ^ i^l ^11 „ r?^ 

J J>s j6\ 5 ^Lll <*■ ol^J-l jaj . jj Jp j yii -Xplyj oL^rx-Jl ^u-l ^ <u.ja.-J 

oijAi w ^ jp dKVlj y^^ll Jp vAl cyUjNl jlpL-Jj . jJLdl jJLjj 

. o ^iULi ^1 ol yJ-l ^Jj^i 

a jja^ U 1^1 V] oL^Ljl ^U; J iiUi UlJ^I ^UlNl j jl ajIS^I 

■ r ^ u 131 ^Jui j^- ji ^ ^uwu . jjuij ^UxU jf l^ji^i 

. wLj Jiljj^l Jp J^^Ll jyjl >jl 

. bU- ">Up ^ jy J^LzJ l^t Jp oUJl 5 >Jl ^UJVl flu^-1 obo^ ^ 



lijj . a~J -0 ^L.j iji/Uj/i^ oL->lJI j> ^ v-^ 1 U^r J 

. a^iij oi^ ^ if js^l y j^" ^ r 1 * 11 ^ ^ i*"*^ 1 

. i±*A Jti\yj £• Jid U vJ Oply JJjuj (0*11 is--; jl f jjlil xp j^.j 

,JUU Ja-i Jij . • j*\*r ^ Jiply Ji-Wj jl&jl Jp «-^t)l jt ^LtJJ j&j 

j_^Uu jl J** ^ ^J^ 5 > Si^LijNl J.>iU ^ 

V-Ull i_,yJJ ^iit jtj oL^lJi J ^ ij> y^Vj 

Opl y ^pijJiJ j>-a» ^ iJa>- JUll Jju jl ^^^i a-j*U\ i_jL/f i- a-S" i_/AlaJl jJj jl 
pUll ^Iji jl -A,!** t juP"*Jl U> iyJJl v_Jki U.UP j . l^-jbf J *J-!l JJ U-XpI jiJ 

Jp o >*JI j£c ^ Ai> ,UpI jlat. jt JT afli «U VI JjrtSlI . pfU^jj 

ft 

jJUJl ^3lJUbt j-i^ «UL oJJI jy~3 v-^ 1 i^" 1 5 j.) 3 r 1 * 11 

J^iJl Jstla J»Lii^l Jp JiiU jl Lij (JUH Jp j . ^^1 ^ «li v^W o* 
v^^Jall lljL.£*tdjiS ^ J^-iU ^^ji ji^>> v-^-i v r*UII ijy- £i M *Jjl^ 

sjU ^uJ^i ,juii >u. : ji ^ jr o* r*'j • f.^ ^ j ^ 

^ij Ait ^2«JI is j>.3 ■ OL^IJI (O^J *«f _j JJL-j V' Jl ^-^J 
U lj>l vilJJLJ iJLsr <i> JljJ^ oJJl jl* J"^ o 4 *ii r 1 ^- }■ 

^ j v_-*L) Jaii j _)>>o Ji V ^JJI jl il eft jjl li* IfyJi ^^1 

jjLJi wiji v uSli J «>j iiu*j . oW>i<jl' r 1 *" c i^L^-i j^^ N 

v^Uil jL^'V ijsif ^yiil J*f. Lf *r>lij V 1 * 1 ^ o* ^J" 1 ^ iJ *J o^—ll 

J i^ji JiIoaI iJ ^ ^ l> oJIpUTj . v^il-iJl Jpj oL-^Ljl pJ-J J*Lj 



bl jUi £«j . jy *3l\ jl Jp ujydl . *Ajit d\ (J-ll > v^j ^ ^ 

o Wi ^ ts-^ (C>fa! ^ J ^ j ■ ^ or 11 J* 1 .^ 1 > 

: jjbdlj ^JUxlJ ^uftl 

? ^">Ual! VlUI JU-Iji ^JlT Ja ( \) 

? %.> U»j pLo ^b-l J* ( T) 

? V^Ul f-UJ oUa»i isrj-^ iL^j SJi*" ^ill J* ( 1") 

? \Jji- vw> jl IJbs- «-* l/tfj JWi vlUI ox Ja ( t) 

VlUI Ja ( o) 

? j j^ji f ai, uu* jr j^i j» ( i) 

? VlUL JmmJI Ja ( V) 

? J^Ull J>-b J»L^Nl J v^l Ja ( A) 

? pJUsJl ^UaI JUI v^Jl J J»yil ^UJUNl Ja ( <\) 

? ^jjjl frb'l j i^l j SJu-^l ,JUs!l ^ CJK' Ja 0 • ) 

? oJJl J iiLdl SJydl J»I^aS0 ^"5Uail ^1^1 Ja (U) 

? oW»bJI ^..U- ; >o UJ Ijl^ ^juJI (r^iJl J ^^JaJ! t b7 08* Ja (\T) 

^ufti £i jit 

IJjb Jj . ^-UiJ I^a L>lj J>Iju^I Jp^LjU jL^Ij ^UiSll Jl^; L^Lc M <uN 
iLli i^c- Uy^ l^bj U ^ JwJ iL- j y i^i jW i-^JU* ^3 ^U^Jl 

. L^JjbLiw* 5iJL^ SuilJ^ j v>L j ^Liii 

JJUJI ^ u^JUil ^Jl ^l*)Sfl ^ j ii^UJl v>Ljl ^UiNl ^ *JL*j 

^i; ^-Jl ^uSll ^JL!i 4iu! . hc£ 3 lb L^I oL^Lj! ^ iiaJ>l ^ 

I.Vfc : Ji4 j SEND x MORE = MONEY, : uLK J «->J>^i ^ 4 ^^ Jl 

IfJ ^ jfl j . ^Ul^ f IJL^-Nl jjiT IJl^j DID - TALK TALK TALK 

> \ \ 



V^L* i*S oJjbj . | Yr ^Ul jlf -ulij aJ\ lij bop J^jl )) Ji> ^UJ! 

apLw ^UIVl ojjb J^j . ( aj^II ^ ) a^U^JI oN^Ul! J JIjl. l^N oU>Lj! J ^-jJ 
J oj>t>- N . l^JU. J au.^i I I KjpUlj ajljJJ ^ oY>Ui! Jp V *>UJ! 

jl _ Jj: J _ JjaiNi aJ! V\ t j^lj j^l aJLJ! :> > flu^-l 

. oUb ^11 jJUsl 5^Jb£ J>Lul U ^Jl 

l^i Jp j! ijLJU iL-j ajI l^t Jp 0! j£c vJJli i L*J » aJl& 3 ^ JujU; ilL* 
j> j^J Ula> J**; ftliy iLJbi » 1^1 Jp jt « aju** Opl^i i« a^L~* « 

£l .. « ^ J>-u Jl J^yi JuJ 

Ji* IfJ oo^JJ *l jll L^LwaJ c £*J . J>l j£e j 

J iu-jisll ikiiSfl jl . £1 . *>JI £j« ^Ullj olilkJ! v UJIj ol> ^U! v^U! 

J y a*L~* j AO y a*L~* : Jt« vJJl a*J* j! . £1 . . a^>j£ j aJ\^! j aJI^^p : Ji* 

( oUita. ) olkJU. j\ jUJI JJ* oUJI 

OljV ^*kil JJ~I ^Ij . OUJU* jl jlirt A^lj! ^ ^Jks 

c^jLw ^ JT jl Jp jU^Jl » : ^ joLl j ai jydl olWUll a^I jl . 3 SL^Ul 

: JU! jU jjjl J AjaJUil Jui^' JJLW j . i aJL- 

jf a j Jj> ^ap ^1 x ^ 

x = a ' = 

x - a = 0 = ( _ 

(jc - a) (x + a) = 0 ^ 



fr - a) fr + a) . 0 yi^ = (I + - ^ ) 

((-.-) 



jc + a = 0 



jc = -a. 



J*. -U*J v ^1 oUL** -uS3j iiuJ-l Uii^ OLL* 

oi >i j^i j . a- r^.j j^ 31 **** yj ■ U^'J iL ^' 



^ Y TV 

u 

-bs -v 

\\ r 



J-r-J ( ^ V = Y -r Y V !>\i» ) jj-^ 1 Uai-w ^-»t>l ^aJ ,Jb> Uu-*^ ^-J f li -tfJ 



(TV) j.u)l J^-i <L_^JUi* Jp jldl fUiJL ( > \ • \ \ ) j ( TV ) 01 Ja^M 

: JUI f ^bJb r Jp 



\y X ^ y -i. rv 

u x \ t -s- \r 

-W*- X . Tt 1 

^ X \ y -i. r 

MY X > x -r \ 



<j yuJl jj*U >LLl jbjJl jjuJI ^ (>>•>>) ( \\ • \ \ ) 5- — 531 Jlj, J! Jk^%._, 

Hi = nr x u n x h u x ^ + u x i + u x i jj ( w ) 

Jl J-AiJl p—i, 01 U* ^JUJVl >u-l ^ . siJJJJ IjiU J jt (Jxil U.U, 

<^JJI ^>-Vl Jj yil) If* -U> j jl Jt j-0 ili»t *UapU jUlj JjjL yiil 0>-t ^ ^ jju j 

.kii V LJ- fUii Jp jiij . iubdl *Ar j ^buil JUl -0-1 j\ Jui^ 01 <uIp 

. viUJU J> L-ij . iiUJ 4 Jl» J 
: iJlJl dJil (^) 



jc| 1 2 


3 0-1-2 


-3 


T- 


Y- 


\- 
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^ 




y\ 2 5 


10 1 2 5 

y = x 2 + 1 
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0) 



\ + t- = : *JIJI 



[ ( r _ c ) c ( \ _ c _L ) c ( r * \ ..)'(>'>')'(•' H (v) 
(..0), (.0, i), (loo, 2) -(To^')-(-i'- 2 ) 

(The function is/M = log,,,*.) [ ^ = (*--).s : i!'^ 1 ] 

(□, □), (A, V), (O, O), (□, □), (0,£3) (-sr) 

: Jfelt jO-I o*rji (t) 

.... t _l^ 4 JL 4 _A^c^(>) 
«i t r t 

... i 1! i-i^M 

TV t 
, . «\ i • i i • > (-*) 

: ^ jr ^ ( r ) 

... t © t \ t i^r i \ t r 4 \ ( t ) 

.. » _L + \ 4 _L + > < -L + \ (v) 
r t i 

. 4 v _L + \ ) t T ( _L + \ ) . T ( > + \ ) 
v r t 



[ — ] 

A 



t 



[ * ] 
[ > ] 



o/; jfc jui* 4T > ^ ^ J ^ ■ ^ ^* ^ ^ 
^UJSU o^li oUU^Ni juJ . %r Wjj 01 ^ ^ ^ ^ 



WO 



^UVl uU^j J ^uvi SJli, . JjIj^I .JLuVl JJ iiUVl 

• J* vj-^'j i^-A. ibylsJI iU^i i^ujl 

-LP a > ^ ^ jt ^ JiT o£ <S>I jU. J jIopVI ^ y j! ^ 

» jl iSj& J^l ^ ^ Jp jf 5j> J| Jp ^jj, 4lA r-j ^ _ ^ 
?y ^ fJi* Ji>Jl jl sJUJl Jjl* . ( o _ r JSLiJl >jl ) y^jjl 0JJ ^ L 

ai *ui . tf30Jl ^1 Jp JW J > ^ U>- J| l^. J^u SS^li 

^ ^ ^ Jl a-* J- J^U jjJLl ^ 3jJb L| Ji yi ^ ^jji 

Jl j lt* jj^ ^ oVU-l J^* J j . s^jrfi oljLJL c ^ >j j^a 
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[ ( a) ,(b) ] (-) * (') JO^ Os* J^J ' ^ 

. LJai jU lij j! L^U jlx ^ /S*l jLil j£" lij oUMp J**; N 0) 

c5 la^ ; » Ua>- <oL~>- JS* lijj c^^JaJl *s ^ J*^' J* ^JUaJi Jp (T) 

Uaj! La -v^^ j ijJUJl obl>-*>\J j cAjU-^J J^Ui L5 Wi vJJl oJu* OpI UJ»j 

bli . IjJli IjLw Ub ljL~* j^p*^ JL^t olJu^ Jl5 oi/ Sap ^jcLII Jju j . ^ ^ 

. a^LJ-I Oljl^ll Jp ^jJdl J^-^r pJ*JUP ^ JLply U ^jjwai Jy^^J 

pJaJ j oNjUil J^J ^illai! ^U-JaJlj J^* V*^^J p-ku J jw>Jl ^>UJl ^JL>u*-J 

. Olj>J! AlAyj i-WII JJLJLI Oijlp ^ s^-j-^ $ ' 

JLpLw ^ j t Jw^Jl c^UJI ( Snarf ) ^> jt— ^Ij aJUI O^J^Nl yj 



( v _ r > 



? ^ jUaJl j>l jU; Jp ^ijU- J* ( \ ) 

? Jjlill e > J oijL- J* ( T ) 

? oUl ^ Jl«,obUJ1 j^Jlv^A" J* ( r ) 

n^/i ^ui Ji^Mi j* ( i > 

? T ^aUJl j»Jb-Nt J* ( 8 ) 

? ( r * r _ ) suaJi J *^ J* ( v ) 

UUIJb-l iJai -UP J»jU- ( \ ) 

. juaji yju xp ijai <r •) jL^Ji ( r ) 

. »as-l_> 4a£ Alii Ji^ ^ J' — a 5 r iX ( T ) 

ju, iJLdl JaidJ S^jl— . Srt*** Ji M J^ 1 Jr^J ■** u^- ( 0 ) 

( ika; \r = v t • uib. J ) J** 

. olV>UJl JpI Jp cffoJl 

UJJI ^i; Jt jii f . y«i Jp vJJl ^> ji ^SCcj . JUi Ut-I 

oLU-Nlj S^jlfll oLil-b-Ml ^Lix JljJl dj^> J\ ^ . ^ V** jj^ J* 

y t ^ Jp ibii jp JljJl > ^ ^ ^ 

^ y ^ ji^ ^p ji>jl j\ t «uy jp su-Sn j^'j J 1 -^ 



r jJLaj . oL-^Lj ^1 £ly J *U$il oljl^il c^^i ^5* ( Estimation ) ^ yfcJl yJliJl Sjl^ 
^L^L! J v^£jl JJL^JJ oL^Vl y-U; (I) : oUb Jl Iks ji^l ^ £l 

ftLiMl oL-Li yj£f (^) t ^L^L! oLLJl ^Jli J oll^l yJiiJ (^) t olMlj jeLlj 
CJIT U <JuT ^*>UaJ! ja kJjuV oLJ-I oLLJl *ly^ jup . 

J ^Jl ftl yjl A^^Jl UuijSO 4^LJ-I Oljlfril J~JaJ JUP . i! yju* f\ a} jIlka cJtf 

jJ^j yjUL - J*p Jp 5 ^oill j^Lc N ^Ul ,UJI £• J^LxJ! jl 

UL^Ij ^ yLJUli oU~i1 £V ^fr ^>^" J oJ^r Ij^i ^ j j&J -> " 

yJi; J Iwbr *U*-> ^Ul jt£ . iw-U- ^jT Jp c-j Cj1jL~>- *Ua>.| yji; ol^SC 

Jp jd. jl _ yyj! ^U!! y J jl> . Sjl >! o^j oliL-ilj jljjS/l 

? jui^i ^ ? 4f (juai j;j ? J^iji J > ^>JL f . Jyuil ^jucli 

? V ^Jj. ^ii! Jl&l 3^1 ^ hrj* ? Lpi JLju 3 yjl 
JUpL j^M^ y.^> J I jOpU, j! oUL ^ll ^jJUl ^SCcj 

. ^-liil t^ij cJi^il i^J* Jp oJy; ^JLiJl J Jl ^JUaii 

Jl ji\ yUl ^jJJl JLii iiLuf ^ . ^UNl J->U p j! ^ ^joJI Jp ^jjjdl j 
S-ikJj ^W^^ 1 0^ ( ) y.^" ^>^r- Jp ^U 1 ^ 4 

: Ji> c5 fUaJL l^L-LJ jtJJu 

IpcJ* ft LJ:S/l ol* ^yaxJ f y^j ul>U j Jl ^tlj Jljjl yJLi; ^*>UaJl j> s^-J 

Olj^Sfl ^ o^>l ^oi- J^ail Jl jl JjU JT oU^ Jl J^ill ^ 
^Liil Ja^ jl ^j*^ jl jJUl! Jpj . JLJi Jl J^aJ ^1 ^ y^Ji Jeuuj ^LLJl 

Jp it ^all ObL-^l j A^y^iJl ^lyJLi; 0^ I jJjLL. j diiX> I ^ ^*>UaJl ilyo 

ci> 01 j^cj ol^y^lj Ujjll ^ y^S/l j >LJ,I Jt. ^ jJLUil ^-Uil ol j^t ^ Jl 

Oju O-U-Ij UyJiJ Ob yi^ — jy^ai jLi>-l J — pJUi! d-^>- yaJl ^ Jp i-*JLJl 

o. ^Jki aj\^\ J jr l f u a J* l^L-Li ^JL^N lyJLL" sJU? JT Jl ^JJx. j (j ^\ 



oL-Liilj ^Jtt jv 0» ^ v-Ul ^ oljJ f Ui^-l- OUUJ! a uj 

? Jiytfl iii ^ iJ-ull j jiJi i«Jai ii** U (T) 
? ii^Jl oJU» ijl _/>- L. (f) 

Tdiijjf (t) 

? oLi ijUJ i*LJl J >> ^>JI JJ%=-1 J-a~ L. (1) 

. u Jr jj 

^Jdl (JUilj . ^ ^ys, i-li-l j v^ 1 J a* dL * J 

jJliU ^ ^UH? J^ 31 C* u"J JI lijb : tfjS *' 

j^ji ^ iu* ^ tft i> ^j^ji j v-^ ■ 

jUpVIj j^JI ^ u-^ 1 JV> • ***** ^-r^ 1 

r &\ } ,Si\ ^*U. v^UJl p^iij ^>yu. J> : u>lo*Sll : ^UJl 

I ^ Oi . ( r JL > ) ^'j ( -J- * -J- > > ^ 



JJcj 01 . LpLJ^I aJx^jVI J oU^Ux ^l+Jj ^LU^-I J ^L-S^L Ijyuijj 
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JT j, v-Uad If . ( ^-5"j ) iSj~£ ^3 £^ > ^ ^ 

o t o v o \ \ a r r 

^ <Ui j-Ji j, i-^ij tuJ vJU* JT : ; ^ obwlji-l 

V^l W J-i Olj jjS^I Jl jJ^ j, l^Lai C^bs-Vl s-fj v^-J • «^ 

(>) <3)\ J^ 3 i^-Jt J 5JL-JLI fUl v^'j 0 ' ••' (*) ' 0) 

01 iJui JiULI >~ > r op j, U vJU» jl 1% . «W js^f <> T) t 8*1*8-1 ^ 

Ja*J .-ij- oU!sUt 01 ^•>UalJ (JUil J >.j . yAiil *jj J^.j ^.jZ J**i 

SJL-u ^jH>\ iJL* \ r s rt dplfflj* UJj oLU*Jl gfci J* ^-Jj ^V 11 J* 

Jlj/fl (JULI J*JI U* ^ tjr^ • yJI Cr* J* J?* J*"** 

Olj J^-- 51 J > L( ^-1 J ^J-^' I 01 ^ kJU*J i-iViJl 4»»«JI (tJa-iJ 

Ja*< jJi o~ . Sj^-Ji Jp g>j r-r 1 ^ ^ f k^-^ o^b-Vi 

i^>^J( S^l J »t> J-»- ^ O* J^ 1 O^ 1 JS* ^— * ( > ) 

. >^JI 0y£ JU-I yisll 

ip^i £. ^^kii j^- jJi v-'^ 1 ^ (^) ' 0) j/ 3 ( r ) 

Ul^l ; l^t ^1 >* ^L-VI J-JI ^ ,gVl ^ : ^A*JI (PjSJl OW/J 

J s J^ 11 ^ J ^ ^ ^' L ~' J ^ ^ 

|Ju> j ^1 J,> o* VyAl *^ ^ • > aJI 

a-jlA-. i^ji ^ ^ ^ ^ } • J ^ 



. <_/>UaJi Sail! 4juJ? SIpI ^. aj^UI aJUJj Jp 3 . 

o**S^ll oljl^j i^ljl olj-UJIj JLJl yi J^, J ^y^\ ^± 

ilopl l>Jj . Jl^l v _*: a»>j (T^ixll 

^ J iJUi l^j Sijjbt ^> *Uapi ^ ^JU* j£j 

LP 



l^oj ^JU, JT jt ^ t ^Sll ^Ldlj ^Lcll c iU J fe^Ll 

^ J>- IT "lil fcyJl fJUH jyL bi^dl > J . Jlill s ^ 

•Jill ^Ijij U la*^* 0 j& L.JLP oljL^Vl i^l j Jlill a jja>. s a ^JVh JT 

j u-* il^sii ijii ^ AJi £i y jt . u ukii 

: J^ 1 t^i>JI ftJUil* ^iy: ^Up O^cJji 



m 



. * jAIa pi*; aJxoJI ( i ) 

d>U pkJlj ^JUdl JJUj 

^^UJl . Uk^l jJUsIi ^JL-I ^yLdi pJUdlj ^Lcil JjL-j jb* 

} y ja Js^s f jaj . J ^U a il J yi ^ A^U OUJ y fU**J J*>U ^ J^ail j^JLo 

J ^>^r* Cr 4 J^*^ 3-VpL~1 jJUJi j^Ua- ja aaL^I £\yH\ jojuJI 

j<Ci J i^di Jl jjdl jUl Jjtfi j ;.u..j*-Al oljl^ii 3 £*\A\ azjJu jgs yu* oU^l 

y Wj^* J>J j>y^ J~^~^ I^J aJ^II Oljlfril aLJL, JiLi j j ^vjJL* 

aJ< ; Ji; ^JUJl O^L^aJ ^L-l Jp jJUi iitUI j aT ^11 jl oliil ^S/l 

^Lij f JT ^-u; sL~£ JJL-j jL^j . <o ^ULI aJLj ^ ^L-lj yL±\ 

^Jj j JlsAaK j ^JLU j£i folii ^-aJ Ij—j-L. jl 0L-^»Ij yli ^5^* 

J>Lul ^ ^l-uSfl jl t^t t ^JLU j£) pJUdl J>lJU*t Lr uiJ 3^lp ^jj^ pr}* ' oi^l 
oIp^J* ^-oi; ^ jJO U> J-*aiM J wJLW JT jl ^j^j ~u ^1*11 jt p-^jj • j 

. oU?b y)l j l^Jp AjiAl j-Js ^il 

4Jli ^^UaJl JSO ei\-uSfl ^-oii UXlp . ^JLU J^i jjw 

33 yLdl ^1 jjl Jomj j.*Ja£ j . dJi; Ji4 ^ JjJ^ Ju^w jl ^JLU JSO 

. oU»b ^11 J JjLJI j^JUa^ j ^Ijii Jp *b Oi jL-il J s-j^iaJl t <aIx^ ol jlw 

iSj~~A ,j~JL> J) jjisAj V c^^uJ,l OljL-ll j jy^Jil ^*>UaJlj 

a^L^ cAJl^a ja ^^AiaJI Ja**. j£*^i jl j* a* ^Us . (j juA\ oIjLJlI 

jl ^i^il j . Jyc J All jOi Aj j^jT ^ Jpt JJ J-^» jl ^JLU 

s _ 5 kv (H-^J t ^ ^ J~ju OU^^II jj-J*i| ^^UaJl 

>Y0 



J>\s*\ j > yiJl Jiljubl OL^ J-^j ^^J^ Oli dUi . j^jjp ^ jtfl olp^ r 

01 JJ oUkdl dJLL" j£i Jp oJLpLJ ^ j Ucl! 3! ^l! Oli c JbJ^ ^1 

iAzsz ob^i J Uj . Uj-JlI olikdl ^ <u£i Jp l^ # ^JUaJJ 3:>-u^ J > 
OljL^I J^U ^ UjU! oUkdl ^ ^^UaJl j&f oLI ^£cj . ^**kl) ^dil 

J*>U v>L )\ ^^Lilj ^Uil 0 jjjci Ji ^li -u^L i^fej Jb J U^jJl oLLjJ! ^ 
joWlj aT^iII 3 jj-JI J^U ja p±*j 01 aJ JuiSfl O^j Ji f 4 j v-ydl ^j&l 5*1 y 

^^^J ^£cj jt^l jly Jl 0 yrb4 *-/>UaJl ^ia^i V>M Oljl^ll pJUj JLP j 

JiJ^ 0^ ^ ^ ^ 0j3 SJUJbr ulP^y Jl 01 ^^UaJl 

. ^IjOi! ^Lil ^jjlj v-Lil jty&jtfjii) ^li j^l ^1 ^ ^^UJI ^ 

cr^ J Jl (> SjAill J ^^JaJi vJlL^ JLii . ^Jlb Jf Olr* Jp l ^ 

p-Uij 01 sJlb JT ^ 01 ^ . Jp 0LJI J > UlI^ oi If i^L oU^ ^il 
JJ SftU^J! ^ jit ia^ j!U^ oi <il jw 01 ^Jlb JT Jp ^IjOi <! L. Jl 
oJI^ Oli ^LJl ^Jj ^^J 1 ! oTj; ^yift ^i^Jl ^tu^. 01 ti^. j ^j^y Jl ^oiJl 
pJUj J ^ 01 jJUi Ulb J& J lbN! IJla J 0^- olj ^u*Jl (f^bll 

Oi^. ^ r Ji ^Jlb Jiu,. Vt ^ jflj tf.uJt jLi>-Ni J ^ jl lil u 



. r U *g 

. ja i\yJ, Jp iiLJl ^Lj^wj p-rb^ 5 ^/>UaJt £>j/ (V) 

jJUsJ! J a>sU A^jvil SLJUsll ^ (*) 

. oJLidl oL^Lj! oljyl* J JIJJl (JUsll 4L LJ lI <J jjdl J>P i- jjiy (t) 



( L&r <iJlb OtT bj ) v-Ull >j**£ll £ S J 2 * ( A ) 

. S^yll l^bu* U 01 If jJl£J\ ^ JLj>1 JUU <^ ^ikJ U>j J^lol! j 
^ jlfc j iUxJl OljUll ^^UJ U»L^I Ji ^ p^ljOi 

. Jjyill H 5 !"'^ J ^ir* d^Ul^-N 1 

S ^ JU *SU$i i ^JUJl SjbVl j\ -L- jjdl j Jb>" ^ *iu jl u 

. Jjul U pUl vl^ JULI 
t 2ojJbLl >^UU U..-.7 J . c^>^» ^Uw^l ^^UJI gi 

L V V 243jc 2 y V Vnr 



Ji* oU-jI j~m\ jJUll jl ^£*ll N -Ui J.x-iftH J>-b j^-S" ^-JjAJl JUP 

jlj ^ w? j^* j£) iw-L* j*S"N! j Vr«^ ^-1 ^JLki~u jl £ki~o <uS3 j ^JLU j£) 

ijaJuiNl j ^/>UaJl £• oUiLil j w^Jj>cJi ^ aJL^ 4iJ y jl . <L~jjJb" oL^Jl y~-l 
ili-l Vr^l flA^-J JUP j . ^JLU j£j pi*Jl J$""> jl j£jC ^y^y J A-JUll 

/Si ^JLU J^J j^l*Jl J ^> ^Jl t ^ ^ JS" ^ jju" J ap JjL- j j AkJiJl j 

. ^\ 

O^L^Nl ^ iJu* j^ JLij ^*>UaU ^^^-J! L-UaJ jl ^Ji j 

aIl^I jL^I ^> J*-sj ^ aJ>1I oL>-I^Ij oljL^Nl jJiJ Jl . oUJL% 

^ ji; SIpI ^ oL*-l ^Jl j JjUlI ji 4JL>i oi> J^>c jl Jp oL>I ^Jl j 

; J-^ai]l J>-b jtfsLdi Jb yix! Ol> Jy t ja ) 

A^l jJUJl 

Jp J^Jl j ULl! oLuSLil j a, 3 *kJi\ Jt- ap y^ Ak^jl J ^JLU JT £Juj jl - Y 

. J-^aJI J jjJ aJ 4jl wJLU JT yuiu Ju-^ 5 j ^-Jl 

. Ja*^>\ ^*>UaJl jJjcJ v y ^> y OIp J e-/>UaJl jl — V 

^ ^ pLJl v-JlWl fjjL jlj t a^jJ jix; NUpI ^JIU ^ ^ik. jl i 

. 4k. J I JUpNI Jp AAiJ^il ol j-U)l uix^l ^^UaJl ^LbN jlj t fJUu 

. i^-Lil ^U*Jl j^Ua^j V^kJl jl^il ^ Jbjj: ^b^Jl ^lyl o 

■ Oir^^ J ^W 5 ^ jJl 0 rP ^k^* LxS" J^O^ d ^ y V 

ap^I ^ o^UUJl Jp j jJr\ ^Lil ^yJl Jp jlTUI JU; (r 3^ ^Jlkil Jwc. 

. ^l ^ul 

^ ^ ^IxT jl ^U* jij, jp ^ ^Aiil jtf fr l ^ JUiJl ^I^U £ bill y> JLsLl v-^jJull j 
W^" ^ pUsU SjLuil oUI ^Nl ^ bop ^ it (JU, Jfl j£c pJLi y 

. ^JLU Ji^J oJj >JI jJUJl ol>x* Jp 



jJUdl jipU, ai If Uj> Sol U fjs J^-o 1<Jp j/xll Ott U 5^ f U lij 
5iUJ Oli pJ> f -tfJ S> J j? -Up SjV (JU; J J-ii . l^bl a^j ap^- jyi J* 

J v-lji 30p J ^ c—ji oi 0^& 01 a* ^ ^L-J-l J oljUll 

■ J ur* o^ 1 a* ^ ^ ^ ^ ^ 1 J ^ Uii °1 

Jb y^Jl ja 5Ju-Ip oU JLp <> Vr >^ aIj ^Uj W>L» )\ £*\A\ 7^ »-i y^" 01 

j Jti Ajli ^ -up Jtf ^Uil 0^1 0 £j ji Oju Ail II* ^^ju j . fv*jdl j 
o pi\ *ju JA ^11 iOP «it Jp JUi>Sll jUwJ Jl yu ^ o-UJ f ^ !Aui 

^ A-^U AP^ A>-L~* iUJ J JU. N ouyjl lift "Al*J . yf aj>l^ Jl^LiN -Oja; 

c ( ^yJl x J4ail ) fj J> - u ^ . r lp Oyli iix^l ^ <>f-A\ Jl^LiNl 

OU>*iC Ol>L* il^N ^ iJL* jlill Ju yell ^wsj Oltliil v^U^ j ^sLl J Jl jOJl 

. *LaA\ jjP Jl jjjl A^C* OU J^jf A^Ui aJE" A>- jJU UIp 

jtft j* j ( Lcbsguc Integral ) a_J J^l^T (5 ^1 5 j> o-L«il Ju :>Uj Jl jjjl »JU ^yii 
Jp Uj^ ^ a>-L^J] JuyJ JT jU ^JUi ^- j . aJLLJI ^^Ai!l JujUill ja v ^*p 

. aJ AiLJl ,Ju yd I J O-L-il oU^JaJj 0*>Lti j^oIj j . AiLLJl ydl 

J Ijl^ JT fr Lj S^IpI Ajli t ^Lill oIp j^jf ^ oli*Ap jp » jLp ^ilil 01 Lc j 
IjUlIj . Ipi au^tII ^aUJU IpU i^U^ iUil .JujUill ^L-i Jp L-^uj Ijo^ jtsl 

Ajy jil ola>- ^-jij Jp ULxJd lij jL^u OU ^SsJ ^ jiiSli ^y^L^ oL JjLaJI 
OB" ^1 jo jL^l- Oli^J JljoJl ^* j%xpj^ OUijJ^I Ob^Lil : JNlT cpL^ ^Uj 01 



* * 

. 5JuJl>- y J l^LjaJ Jj Uli Lgjb yJ a-ilp) y/ifl y lh:t Ji <ul i| ^LUD <~~JIj ^JjAxj^ 

. iUpVl c^L^ ja \ y£+Sj ji JJ aoUJ! 

^jLUaj U iblp j . a!>- sill; i_j*>UaJ £ j-^aJlj <J**^ £• <aa2* 4* ^Jav lJL*j f ^fi-* 

IbLiJ ^j^u ^ ^$jL* sju yu" iblp} 4jl j^P . ^fr^ J*LtJ <ol <Jp V^Lj J>\ OljLfil ^ jAJ 3^Lp| 

u-j^ r 1 ^^ j ^> <jjj^ ! ^ ^ 

^ aJIs* UJL- J^Li J ^^UaJLi Jic j ^JUL JTj f JT 01 *<^lil j ^Uil 
0^> jLai>-L) j oLs^Li ^Jl ^/jj^ ap j! ^/j^ JS" ^^aJ oL>xJl y—t j.x s ^5' 

^1 JL-lj.3 ^Uj wl^>- 0jJ*>U-i J <laiJ JT Jl^Pj . jyil dOjJLP i?Uj -UP ft jlP; )) 
j»JL?^U-J 0^ j^sjE J . V* ^-"J^J «U J> ^Jp^ ^Jp f-lAj t iS j>-\ * j* J^^- 

^jhUil ^JU; |^ . ^ ^ ^JJ IOj J-i^iU S^ro^ Si JU y ->p oli--ix? 



^JLLJ U_wJ ji IJy^ /TVI LUp v*^ 1 ^ • f^'j -^O^ 1 5Jj - l > > ol ^'J 

. ^ jliil ol^JIj JjSlI ol^JI ovLL^ Ojj*U ^ JT Jic ^ Ss-joll 




a _ r JSLiJi v*io «J j j*ju 



. £ jA\ J^-Jdl £*Uil i-iiL* J* UJj 

: dJUil 

I yAso Ji JUkMl 0^ of Oju dJUl ^JuaJl J j . l^lsT j ^Iap^I j Jp lyycj of "J^. 

Ij^cl. Oi v'^UaU j£s j t ^-JsJl fj4** fC*^ Ja.lt alJtp\l 4P 

JU oJUJbr ^bL. jl" dUS JLjo jf . iS )\ ^IjlpNI J^JtJ ^^Jl <JLp ^uJ oliiiU J jl joU 

^ — ~£ oIpj^ Ji ftLiMl t<jj>*^ c ^VSJLtjT j ^IxJ^i fr ljH t obr^jj 

J Jljj ^jloJ ^1~~>- ^1 ^11 ^ju<a!l lS ^>- ^wU-J oU- jl^ilj olJl J^i\ aJLjJI oJl* . y- 
ouJl J . oLJ~l JJLJLI <^>-l J>- j oUUJ al^N jyl y jSLi Jp S^yf- 8 jr ^ 

^^a* ^ IJ^Aj 5Jb-^ll 5yb ^Lji^l jlJLp\l iai- (( » Ji^jJlT ijdiil iiUl 

f UI f ^ill la* ol ^ ^1 iUij i ^ jioll J ^l^i f JU*i Jl ilbb 01 jju 

^*>Uai . ( 5^1 ) iJKjJ! oUUxii 5i>- y 0 ^Ujo liU- ^*>UaU f»J^ Ol jS^Lc JLill j 

ouuii ^ ^ ^ ^ •y* J ^ c - ^ y ^' 4 4— Ji^i j j^Lc j . j 

0i>- J-^l j J^UJl -L-Iji jup L-wJj iJb^i jtf^ll Jj^I JLjj . v^jlpjJJ^ 
. i oL»l^ hip i cwJ /^Lc (^jjl j oLl^i jjp j^jf 4jl Jp ^Jiil J^lSuil 



oLb- jJl iOP l^t Jp oU-LJl Jii aJIju^I 2L. jjdl J I ^SL* a»LA\ ^ ^aa {Xoj 

ja 4l>* jA Jl \ jLe j JJ JU**>UI £>1 vJuJl J j . ^ JSO kjak:\ iy Jtl 

ilf.V J?\j JXj <Jyu UJUP A^UlI {#aa ja fj£s Ji*Jl 

yb \f Aj[ f 3\ fj+AA o-L-il ^ p-+ju UL>-1 j . a> j^A\ JlSL^Vl a^*> oi>L^ 

^^dl j JbyrJl aU J^aJj . ( ^-Ull JJ ^Ul vJuJl ^ ) S*LuVl aU>1 J at ai; 

JU^J! jP _ JiiDl — f+Ay+kA J .LoUl jji*- L%j . ^>^l OU^Jl J>J 

AjJL) V ^» d^i AJli jftiwJl JikJl JLP jU^Jl f j+aa a>w fOP ^* ^P^Jl Jp j Cij j« 

jf a>wj3w» dj& ai ^yJl *<^LU I jjiT jywaJ^ JiJaJli . aSI^ju j>£j J a* J>*i~j j 
ja j£ UaiLl IJuh J £jLj . o jiiT jl AJLii a^>U- oVU- Jp bL~-l dilij t a^w* jjp 
Ji, Up olkL- ^ £b« 0>a1 jJ» i>t cy^UJl ^ Xbo j . iuJUb. J^lyi J j>- 
{j+aa dSlj jihT.ujj ua*ljJl O^ib pi* f ,yj jWl C—Jj ^j-^ tyl^olj l/J-^ 1 

\A*j Jii V liU^ ^1 ^UNl Ai> jw^y jl J/V CJ ai)l . Jjj^l 

JUll 

op Jp 0l>l ^ jsl^Jl Jl jUkVl c bftj I jW. 0* JJ ^ 0*11 -L.*JI ^ 

i ( ^iJI liA 13 J\ iOP ) iw'U J ^AUJI ^Jl j ( Jbi jl^Jl ) Spj** j *W^I 

e Ul >JwxJl JL* j . *L- J>\ »1» J « (£yj j l jl jUijjlT » *-JT r loi^-V rJ ^) Oji vDJij 
^ v> oJl : j JuJl ( _ s a.> (f j ^ji! ji-to-* e-.*^ 1 ^j^- dr 4 ^ 1 J 1 

v^U, oi ^!A1» iJU* . J^yJ- ^Up ju ^aUNl >Ldl Ji> jp oJlj t V^W alapVl 

^ L^jJu JuJl f^i* ^ jl j . i-full jjP ^ j-^l y-Jj ^jUl SiiU-Nl Ol^bLJlj 



Jl JbJl Jb ^ ^a..:. ...... j . l^X\ j& Ji -u,idl ^Iop^I ^iu jJ^Jl JJ 4JLpjlx)1 ^IopNI 

^JLJi j ^aULI ap v>b ^11 ^^Ll* 0 jSo" Jl ^Su: bv* ^Ull y^ Jjlc j 

cJ> ju jl ^4 Jli 4-~>b )\ f.<Jl\A\ j ^JtUil ^ jJJ J ^JL>wU-Il ^l^Nl CJif blj 

Jixil yi a!>- y L^L« J^o ^**sJlj Jb j>d\ ja ^-L* <j J-lp^a^Lj 3 JT JJU^ ) 

: i**M 

) J^aill IJu J c~*Ji ^1 ob->b y jJUJj fl*si ^Jl oL^jJl ^Nlj £ 
^ 4_-L* ( J 3 pJ*\ j ju ydlj ^UjSfl J u^Tbll j f jU&I o j±\ ^ j y.U! 

J! j . tt^LlI j ^Ui! j oljl^ll j jJbLU j ob~>b y J 3 y UJ Ol ^cLl ^Uj 
01 ^ix oL^ryJl ^-Nlj ^ili 5 ! oJUt JT JU ^^^Li! j ^Ul! j o! jl^l! J <u.J*:* jJUJ-l 
^jjb- J f JiiAl 3 joLl y Ul y> yJ! y f L^u-I j£s jJliM J f Oi^-J 

Oljl^llj jJliLl ^Ud iw.L* i»i >tl ^IjJlj i pJUJ! j 3^ yLll psbf- >N 

i oL->b jJl J 3 y*Ll! jjp ^-j jJjJ c — J ^ ibPl oJb* jl ^ ^Jl Jpj 

jjp o! ^1 ^ JiNl Jp 3u>-l j 5j>>- jjbjj (tf vbJ J f Jbi^~J 0! ^xr Jl oIa 
frli'l j < ^ Jbo i jJaJ! Jbui^j c J^j t 4j ^JaJl ijjh^Jl Jl* 3 y*Lil 



srt 



. .1 >j c >i . I41 »j* ^u. f-^ s ^ *f f ^ ^ ( T) 
* jul- b ^ ikJtjNi l_ 1 »M\ »iA ^W* ^ ^ ''^ ^ ( r) 

otjLjil Jp ^jJdJ ^Uit *-> (v*) 

•JjL^i ^ tcSiW* j j^*^* v 1 ^ cr^ ("^ 

jkii ^ *-> ( J ) 

^^fcJl > aUI fijd (-*) 
^JjJlI ol^Jl J*>d J> u->- ( 

^ a >i ^1 ^ tfjfc-u ^ ^j-^ j*>- V 1 r e*^ ^ ^ 0 *) 



W*0 



5>*Ul cAjfA £ iU 

3i>Jl ^iy - 

? V-yil oLj»li ^J! J o^SLill J*, liil 
. «^>L jJl o^Lill J>- (JUJj JjC oUyJl 

. ol_i>lJI J.Ui p-Ulj f S>d\ oWI .r-l 

yj-fijfil <cJUsi1 ^iji - 



ol jiA ptej ^itf 

Models For Teaching and 
Learning The Indirect 
Objects of Mathematics 

ji j£c - ^Ullj k^aUlIj oljl^il j jfliLl - cL^li^Jl J ii^-l! i ^Li! OljcU Oj 
J^isdlj v UVlj iJliaTillj ^JLSsLl Sj^l jUM ^yJl jriU fU»»s-.l< 

< ^JUI W ^ ' (JUalf J Jlidl t o-Kiil > c 5<>JI «»JI : oL^Lj! J iio^l 
c iU Ott dJOi £• j . oUiVl oUlfVl j c ^Ur\ J— JI t <Ji >ll J*JI i UiJ! iiliii! 

J > oljcU ,JUlj j^UJ £^ o"-^ 1 <> l?* yjB*^ 1 ! ^ 

. i /.111 > j i cA JbJuJl ^ jJU" J *»U»^-I 

a^kJt hAjl\ ^iy 

Jju* iJoaJ-l OL. >JI 0U ^ J i Ji j OLJI "on oli^U 

m 



. aoUJI a~* jJ\ oLtiLil (J ^Jj*i*-J 

i-JLil ^rJLL" aJ^ a, ^JaJ J*\ y f JUajN oL->Ij ^)! £l y. ji ^ ^ Jp j 

l^s-iji Ji OU^JI jp -L^Jb- o ^£i ^Jl! jLV&Jl jjai^ jl ( J^i\ ) Av^-it 

Ub^ jUjJl i-Jli o ^.jl! j i>^uJJ a— ju$JJ j^i-lji -L-^Ul Iju> . aj II <L- jjJ>1 

: 0U jJl jt- Jl^AJI jup ii^iSC* ^vp jl i^^w? j>p jl^ii ^ jJ v--»L^I *JLa 

^ ) oU!l jf>Pl iUy J Ju-^li . Ji*Jl yi J>.!y: OU^Jl y J^LJj! (>) 
js&sll J V**J1 j . JJJlT OJj lilU a*w> Jy Jl O^U ( JiJi y>l 

. Jaii A-^>1>- oNl>- J A>w» \ j\ j Jj \ y€ jJ <i*lp Awii A>i-waj OjJLij Ji ^ 

Jl J*ii j^Jl^. Jb^kJl a>w> 0 ( ) :> >l ji^iJl <Uy J JL.^Jl ^ j 

yjaill A>w> J jJLi. O^y Olj JU*MJI JLP ^ 0U^ O^S! (X) 

2u>w»lj l^ill <>w» O^vj" . ^JLiJl" iJlA Jp tUaiJl j iij O^si 01 j 

4>w> 0 UJLLP j pJUl! Aj ^> y. ^j>r\ j * j£ aJITj jJU l f C>w? Jp ^Jk^Jl 0l* JUJbdJ 

t «Ua>. j! av! ^ jH-O' ^ 0U^ a^UJ ^f^V -L-*>Ul Joju Oli a^>! j v^iJl 

Jl ^ ^UxJ ^1 ol jlfril j j^UJ-l aA^ Jpj ^ y>U Jp v-wslj ^U^Ai 01 

^* ^Ji^Jl Oli i jy^ Ow>Lj ^ll ^^axj oJuiiiu li JeuLi\ Jp j . pJ> A™Jb \jL-.* ^^'N j 

. wljl jy! jiJ! a*w> tljj ^L^Vl jJU; J aLU oUlfftl ^jl! a. ylil! ^1 Ju*^- 
aJLl-I ^jl^u-I je> ^ uULjl jp ^*>Ua^l a-1^ -L**>U! J £ j-db ^ 01 

01 ^/-l J+\jU ^» J>« 0^-jO, N OyJ^li ^ j£ (T) 

Oli 4 Aj A-JL^JJ f^i-lj^ JJ OUjJl jP UJ^ jl %»l>w. U I ypH (I JL-*^I 

. ^LJI 0U yt) Ail^l ^lySU JJU^j jJsll* ^^p J->U ^ a,>J! o^l ^1 ^ r ji; 01 
aaj3 jl^ii J Ij&Loj -L-^Ul sapLw p^L^oC jJ-I j ^jLJ-I ^ jJL* Oi J\ Jp j 
Jl \jL*j jj 0 JL*^J! j> j&\ 01 luu UU ^ 0 jSi ^Jl oLiiLi! iUI ^p 



u 



JJ A*uLl iJtfUj Jvj ^>^ai\ jU^Ji yJ$\ ja £ ja lorj} 

t^rji Ji -V^Jl (J*** J**e ^1 jM o ^ J j . JUjJJ 4jL L^Ljj aJ-U> dj&y 

a-^J jl ij ^j>i-sa)I ^^^Ij Jl dUicC jU^Jl p 3 . i jJJ J j < ^-A-L**>t" Jup jU ^Jl jP 4j>t-j>waJl 
,v 30p jlx. Jp j j^U-l ^ jJlJ! vr^Ji ^1 cJtkj JLw*">yi jlp ^ ^iil ^>L» jU ^Jl ^ ^1* 

vMj' 0>*^ •V'&JI j»i<u ^lTj jU^Jl ^jJG J} y^JU" ^1 ^Lw-S/I aJJL- JJ 

• J 1 ^ £j y^l j OL* ^Jl a*^ JJ yd ^>^ai\ 

. k^AA <yjia> I* Ui?w ^Jj4j JUhl jjJ ^JLoJ jl A-iiL- AjI y* — ^ j^jJi j Jp — jU ^JU 
- : I* A--^i J j-iJ jU ^ l^i Jp f JL^i~J JiS/l Jp ol^- A^~- Jp ^Jj yd I 

JJ^ aJLLl ^ s/' Jjl j/L ^ ^Ul ^LLl cA* y*Jl ^ : iy^iJ! ijJ»\ (\ ) 

. jJjLl JaiL-J Jp £LA* 

ajla ^Jl jl a^>1>- O^U- a>w> ji>*Jl J aJ~U* aJLi ^1? j Oi -u^^j^JtJl o ^i-l jl j 

. oU^dl Jp a^OJ a^U j 1^1 ^ Jp 

^ysjJI £y ytj : ikL J l j^Uo^ jl ^jA^cJl ^l^w?i jJUaj U J (T) 

. A^yy L> y» Lj*>» ^1 jl Jp *>b« pLl^Vl J-J& J^-j . U A^Jai A>w> Jp JJjjJL! 

ap jjail Jiij . ^1 y^/l l/ a<J ^">U ^p jjjjiJLJl J aa^w U J-a^ *lLjb J> 

. Uli ^-j>w> Ail Jp o jJlil p^lff J c-J 

^L*-! ^/a^Jl ^p-iij O^l j ^Jlj^oII J ji jUJl A^w? J^" JJ Uajl ^-Ul JjC j 

Ol ^ Aj^ jl A]aL- j^Ua^ ^P ^JUL* ^1 Ol« J^iil ^-Ul A-P j, OU^U^I ^yajy ^-U- 

jUy aj! Jp <-iil y J a; jJUbLi^ U j^Jb ^Ui ilbk ; i**UM o'ilU-l (f ) 

jy^j i ^-L-*>\if dysM^l Jwj-lll |Ji*^ 0L» U-*aj j-Uoj jJL^i . olp A^Jai a>w? Jp 
. i^liLl ^ jjOJl yb pi^Ij ^UVl f t*Sfl 0^ o^U- ^JUbLL. Jp ^udl IJ> 
Uil^ll ^^iiJ ^r^Li^ jj^ji^w - <,^bJl ^jdl ^ Jj - Jl^^JI jUu^j 

US 



bUi* Nli- j>-\ iS\ ^JUi <ol HLL» U ^ OjLaj J\ J^j . J^Nl 

: Jiii ^.1 J> j£\ IJub Jt> 

-W>i jr uiTj ^ o^i Ji Jjmi i ^Sii oijftfi • 

* * * 

^di v^aii ji 4 ol^lji j a^ai ou^ji ^> ^ : i±\~Ji\ ujuii (i) 

dJlii c > ti^S d\ ^ LJ| t 1 ^ 1 ^ ^ J* ^ 

^» *i>Jl V cS-ii! -L>- y\ - iiaiJ-l J - ^ oL->bJU ( 

UT 



Jp - JU JhL^^\ OU ji\ JLIi J U i*Ul JU ^Jl ^1 y\ j£) ijO^ ill* j 

oLyN i^^ajl <j5>Lu_w\| oLtiLil MJLki^l lu£oC <0li ^jyiJl ^ ip^^r ow» 

. (Validity) ( *~ -*>L^ t (Truth) jJU* Jy^JLLsoil ^^Jc* 

oJla jlj ^iJLIJlJ j . IaJl^- c5 W diJJ^ willi 5 >**-^Jl Jis» !Jla J ^aJj L» 3 ^*-iJ 

* 

: oUJLil J**l iJUi <it*Sfl ^ vJljjUJI 

Mr 









( ^ ) f\y u jj aJ ii* t oil - r 



JJUaJl ^1 






( OLU ) Jyc* J^jJl iJlA - ^ 



( oUU*il ) ^jyiJl ap Jp <J y>J aJ-L* aJJL. aA^ ^ : aJ?L^-^I aJJUlI j 

. ^LJL OU^Jij ( /-Lit JU^JI ) 5 /„Lll oLSiLdl 



ut 



- : JelzJi\ JU j}\ £l jit 
: ( 3 liiUll ) ^41 OUjJl - t 

Modus Ponens 

SJUs&l (T) 

Modus Tollens ^ikAl J^li (V) 

^ijiJl ( _ r $^ (•) 
^tui^l (V) 

. aUJtl Jlil! (A) 

: j^akil i)y\i (^) 

[ /> and q ] eJ , O ^ J^tT 0j£ £>Jl OA ^5kil ^-T yJl j . oljU Jp 

: ( oljU Jif 

£ p is true J O cJlf 1^1 

£/? implies ^ J U^** fiJ «— O cJB" 

£ 4 is true. J d OJi 

: Jtu 

: ocJl-UJ jiJUl ^iJl 01 ob'l Jby. UU» at 
. OUkUi. [y=x + 4andy = 2x- l] ^ - = ^ t t + ^ = ^ 

: J. IT 

ue 



[<->] (*> 

OUUfe odl-UJ OWWI O^CsJl : [to)]^) Jii 
£U .jjJb tfJUlj ^1 O^i »M tfAH fUJl LUl Jl i ^ iLil e -^J 

: SJUs^l (Y) 

£ p. q, and r ] , <*J , o ) y ^UstyJ ls^ 1 ^ >lj • 

: ( oljU Jif 

[p implies q] eJ O cJlf lil 
[ 9 implies r ] <s- — ei 
t [ P implies r J ^ *— ^ 

: Jl_i» 

[(q)] ( <D) ^jL-i oj±1I J 5>Ldl d,*R ^L-y dji [ <P>] (°) 

OU ^£ ojiddl [ (q)] («) Oi*> J Wjj ^J*-" >M r] ^ — «J 

vULu J oft j\j ^Li U dJt. J Oft jlj Lti tfjL. lij : [ (p 1) ] — O OiJ 

[ (r)] (O A oft^l ■>> [ (P>] (°) 



: Jkii £j\ XjM (f) 

v'j-* [ « * ] ^ 0K * •Hj 

jt ^>_, . Ujj laJ* 0^. |V ] ' v Oli Ujj «) [ » ] ^ ^ >>1 ^ ^ 
[ * ] I ol C Vaa-l j£c OjiB J*> ^ &j > [**] 'I ^ U 

I j 0>li J^! 

( ^'j-* ) 

( **** ) J-U > [ *° ] ^ : ( ~f> ' eJ ~ 
ls^jJ > [*] I : ( ~P) &\ 

: ±l*Ji\ hjai (t) 



UV 



^ J^-J 01 ^^11 ^ ^ [/■]✓• 01 [ « i, q>, 9* ••',«■] v <f t ... 

[ 9.. 92, 9s, • • • ,9n J v <2J t ... t r ei t T «| t )d o!j Ul 

^ J- ... C r&i t gJ t , <gi t 

— J> i ... i r& ; ^ ; ,aJ) 



T (?» 9s, . g„) -> r -j 

L (9i, 9* 9* • • • , 9») -* 0» -* r) J 



Uo^j oljUII Oli 4 ^di Ji uuy ( iiUi oli >iJlj JjUsJij ^j>Jl 

: Jli» 

OiL- J> ^li ^ j oit- N> tfJ L. bj , il'UJ! L-jai i^l ^| 

[ (r) ] 0Ou*U~ OliiAl JIT (■ (p)] ( ^) ^ijJi ^li ^ J i>>l ^ 




MA 



. oLWi ^ iJtt j\ i> [ ^ ] ' -> > cr-y = -> > (T) 

ISJ Jlili*^ OiiHi JN JLLUaa [ ABC A'B'C'] '-> ' ^ ' 1 c A A -T 

audi jir Sjijjli iiLi J ji>u ^ j> yjjli j ^ ^ 

[ qx -* (/? -*r) ] «— ^ 
cP^" f P ] ^ &\ OLJV A-ik^ ^ 5 ji>-Nl S^JajU jl £w?l^l j^j 

[r] ^ Jltf^^J l>] ^ ^ lT~" V 

S-U-Ui Oj-^ _j S-iku •jj^"*' j&J ' OUjJO a-U^. ^^L-l J s-O-^ 

. jUjyO i-ikdl J^Sfl ^W-l j j^i Jp 

: cr^ <•) 

|Jl» j i > OU^ V' t> oU ^ il j 'J-^ lTJ^ 

: »JL» j t ^L^-Vl OU jJL5 e jiL. JaJc^\ ^S** ■ Uw**-» 

r ~~P 1 °" *~ d w : jV 
L p -* q J d <— O 



jp ou^i ^ ^^jlji oui j^ji ^ oL^Sfi ^ ^tr j j 

Jp JJjJl cr kulJi cr Xp jli ^jtfJfcJl ^p^P *>w> CAJ>\ £ Ul> j . l^b iLjaiJi 

: Jbu 

OU u^ll Jlf juUb jdiU* joljj jjlkJ j±+Jc~j> £_Uli ^Jai lij 

. /,\A\ jj. OU jjl flo^-L • 

: If iJ^L^Ni Aj^JaJL ^^sLyaJl ^sS^P iw> OUI jSoC j 




r - 1 j£a 

>0» 



[(~?)] [ d ~3 Cxt$f j* \_l and7'] ^ . 01 ^> 

^UJlj [ 7 and 7'] T -* » ^ 0>~^ gW» : ^ [/1BC ] j>^l "A 

[* (r,)] J 

[/1BC ] ^JiJJ jU- > ^ 

[ (rs)] [ ]. iM*. Ujj T-^ t \ OtyjjM 

[(-/>) ][^] iiUai. c— J iUUJl iJjLd! yj^l 

01 ^ villi o^J 

[ (~q, r,, r 2 , r 3 , r4, rj) -» ~? ] ^J-u *- ( i i r"" < i"" < ' <2J ~) 

[ r,, r 2 , r 3 , r«, rs) -* *7»] 
[ (ri, r 2 , r 3 , r 4 , r>) (~«7 -> ~p). ] 

aujfcjj oir [ <p) ] [°i .jjs^ii owl jj tff ji\ks ^uj^ ^ ijj 



oJut ipL^ j$^cj . OU^JI J U-U> ^ j oVLM ili^-l iiL^k: oliHl j 

<2j — o t ... 1 <2J — ,0 1 d — ,0 

<2J — ... W t O U 

L 0»,V/» 2 V Vp„) ^ q J 

; ^ [ < v ] ^ y ;i ^ 

and|x| - \y\<, \x\ + \y\ 



.yudi ^ r g ^ oVuu ) . j ^ ;s>iii yjjR, 

^ -^i jp g ^ • iyi ji g j\j < y^w >^ 

• ( W 

: rfyb^M (V) 

ji * V^-Jaii il-u-Vl ap^ 3 iiibll ^ ^ fJ*^-i 

itopVi «p^ y ^ 1 «s»*W alJ*^ 1^ v> ^r^ 1 

• ( 

* 

= v Ujl*,[„ = i]> = ^U-lp : Jaii jjdU. J 5*>JI «»w ^'1 J* DU ^1 

^cS\ J* * >t > [ ^ > ' 1^ <^ C n = k J 

jLJI ^ ^JJ^ ^ S 1 * 4 /"^ U i * LJl ^ JpI Ui- c^i Jl J^^ 1 

. iJu Jp UL- 

I ^li^l ^Ua-VI < j»~ j '-4' '■*» j—* (**) 

i r i t M =J» / vg»Ji »upSii 



: J V 

3 3 -u j£J 

[ P(l); and for every A: 6 AT, P(k) -» P(k + 1) ] 
P(n) for every it e W 

> Jl [ k ] 4sJj ^JJl j-ui] [ P] U v^ULl >y 0> W*-* OS" bjj 

^-^i j j jr ju c j j [ k + ; j ( \ + ^ ) msjj tfjui j /> u 

[>• *iliac^ [ A: ] *r <4j iS^ 0* ^ bU : .LoUl JsL~> JJ j 

[ * ] ^- AiJj t^JJl iJuJl 01 Lu> >l lij -ut ^Ij L^-V IJla 01 aJLaA-I j ? [ />] 

pUi^L jUjJU 3_bJ* ifcul [ //] -3 Jl [ A; ] ^ dJij < v*UL| 

: Jtu 

J 2, 3, and 4] i t r c T t 1 = ^ J > olil fll 

L x = 5 ] 0 = ^ ^ 

0) [ * - 5 ] o = ^ j *>^^ oiii ■ 

[ 2 n > 1 + n 2 ] V + ^ < J> \l n + 1 > 1 + (n + l) a ] 

^01 



[2» + 1 >2 + 2n 4 .] Vr + \ < ,+ ^T 

2 + 2* 2 >2 + 2n + n 2 , ^ + V + V < V X + 1 ^ 4 ^ 

2 + 2n 2 > 2 + 2n + n 2 , then V + * + * < 

2n 2 >2n + n 2 , + </"T < Oj^i ^ 

2" +1 > 1 + (n + D 2 '<> + O + ^ < ' 

( V) 'p +o + ^ ° + " r *~ (W > < ^ ^ ^ 

[2»> 1 + n 2 ]- 2" + «> l + (« + D* 
■ t^/^^Ix]^ [ 2 *>1+* 2 ]V^ <^ ••• 

: jLiil Jliil JUjJI • • 
jUp! Js is/\ i^U . W ^ SS^I J U-J «jt OU f aUlt 

>00 



C^i LUj t U ls^> Jaihj ^JJ t UapU j ^siLJl ^aij UU^ jUail JliLl 

^ ^ ^ t [P]^ ^ U [ s j ^ U ^Lp JT : ^| 

jf ^ui~J <, jJUJU c [p] U wliU j*4V [s] ^ M 1 j[ x ] 
. jwkJl [p] U wUU ^Lkr [ S] v JT jl ^ 



Conjecture: VxeS, P(x). 
Negative instance: a e S and ~P(a) 
Conclusion: V x € S, -P(x) 



(^) U - c ^ 3^ V : 



t Jl ^Vl ^ j h^>^ \^\ ^ jl Up U i, J& oUl Jup <ul 0 . ^iLil 

J j^s <J?y^ Ua^ oUJ i^fa; ^ ^> ^L-Vl J >)! 01 

-Up luj? L* ^-i* 

.iA v"^ 1 • « U, J^Uil j^'-Lil Oft' J^ 1 ^jLw ^Ji. j 

•i^ljJl j^J J& i^l J^. j^£, jl byift , olilsli ij^Ji 

Jpj . i-xit (Ja*, J JU-I y. f « JS3 » jj^l J >il J-Aii t)t 0^ Vrj^l 

all 

a-* 5 ^1^1 jV Ua^ 5jU j l^U UjiLl jIopVI jU»l 



^ U-Up ^JUaU <>^\j jj&V , ( JUJU jr Sfi d Ju Ji. 01 ^U^j 

Lu^J j ^1 o^U ^ ilU JT jJDju c-^N Lsli 4 iU Jli. ilf.l ji> jpL.^; 
^- ip ^>Lp j^s* JT jl » : J\ oJt; LjT ^1 . ^J6 Ua>- c-i 

N [s]^- ^*Lp ^ ^^p JT » : oic-i^ LiOj[p]^ ^U^iki [s] 

S = { 1,2,-4,6} { 1 i I 4 Y i jfiJ : ^y^j [p]^wUM diki 

U i_JU vrjjJ! ^IopSII jLo UJ ;JUl ol^UJl Ua^ jl f <- 

. v^jj ^IopI [ S ] ^p^l : 0) $j^p 

. v-jj ^J^pI f S ] apj-^t! ^Lp JT : (Y) SjLp 

. V- jj ilJLpf £ S ] ^ y^LP ^/aM : (f) 3 jLp 

« V^ai JiC L>- jj bJLP 4iU ^r- 4P ^>wJD ^^aJLP I3| I : (i) o jLp 

. ajLLJI ( t) SjLjJI L^JLix ^yJl 4.. jail 1 : (o) 5jLp 

• '^Jj cT^ [ Sj ip^l Jl « ) I J-uJl oSf W (Y) ojUll ( V ) 

1 4 t 4 Y Vs-jjJl tf^a* [ S ] ^ <p yJr\ Cfl ^\ (V) o jLJI ) 

I .... OU .... jlT li^ i 4...ak:* ^ai Jif %i l^N c^l^? (t) 0jL*3l (:>) 

^- ap ^1 J JT 01 ^ (t) SjUJi J oj^TJUlI <w2iil oSf Ua^ (o) s jUJl (-^) 
dj-b 4 (Y) ojUl tf^U J ^ (t) S^LJlj . ^ IJUj-^jj ^op [«] 

. I JSC! i £s+j£*\j 

4 * * 

Ow> Jp Oh^Jl JJ U SjLp J j^axll c^^^ JbJL>*J jL>*Nl J v»l - 



. Jb. iyrjj t U ow, jU^, y»j jUill J till i £i flJLki^L jU jJl - 

: gull V L_SU dUj j ; 

* i;^ 1 ^1 jJi J /-m > ou^ji j j/j jl,*>ui ^ - 

«.«'«« 
. Ua>- 1^1 Jpji, Ua^lj <~>\yj> \+\ Jp j» Jails Jj J^au Ji i^iJl jlj SjJttf jjP i,„.ail| 

. (I 

i^ail i^-u* J Uj,£ jtrSlI ij^l j£) j t /Ul jjp jU^JJ 50,0* ^ak> ^ 

[P ~* q "\ & *~ O I*' I ... £>U ... jlT lij I g^y y i-JLlI jjL. J LUaiJl (JiuM 

j-j . J/L. >j j^L. i^yi ^ cAtJUj l^UJ »JLj» ^jyj^- , ^.q, ^ 
^ ) » ( ^ > ,*^V> u ^ ) /Ul > jUjJl y ^ ^uij, y^; 

JlVjlfll *oJl ^ ^ 5AiL| ,1^1 J^ifli xuJt ) « ( *U*^fl 

( <~-Jl jIOpVI It-yjt 

\6h 



: J^l bv# CJJ : Jli* 

iSjL-i jAl Jp iJb-lj JU yuall ijL~« Oi**^ H-V* ^ !i l 

01 [oft = Oj = ^ * [ « and ft] ^ * ' & 

^-dl ^ ^1^1 0*, ) [ a * 0 and ft * 0 ] ^ ^ < ^ ?t I 

. ^>i3lj ^JU £• °h>- J °1 T 

£ ^JL^ (flfc ) = (-£-)(«) <»=*]^-<^)[ (') j ] = (^'> 

(*)«»] w|-< J )| Ji " 

[ =0 ] = 
[ft=o] ^ 

[ft *o] >^ ^ ^ J*^ 1 >^ '■**■> 
: oi^cJ^Ji ^ j [ft = 0andft*0] =£^«>^ = ^ M ^ Oilj 

raft = Oandthata+Oandftto] >-» * ^ « >^ * 1 < >^ = ^ ^ sfA 
*~ [ft = 0andft *o] ^ _ , ju* = <~> afjl 

i • = t ju [ «ft - o] = ^' ^ ^ > ^ ' ^ 

[a=0orfc = o] >-=> = ^ 



jkll C U^I j^Ui, ^ jjj^Ji ot VI ^yhll i-joll J J^l, jkll 

: i-^ail j ObjJl ^jju v Li 

•a* j*u o^Ji . ^ylsli oL^Lj j ( ob>Jl ^ «=.„;,-; ) «*>J| jj| 

• V>M oULU. ^ U *b*t ^.L-Nl 

V*t JU,J| M-U« { i y Jl ^>J| OU^JI ^joJ iJla*. yl_, vy-il ^la*Nl ^ 
jjj 01 U . olA^JJ o-^LJI J ^ JjUJL Lui ot J^.j . ujl-u^V JJUL- 

< UUII uijUil *b j ijUjj ^Ui! juj ^ y y> obi )\ j j^Ul 

C-^' j j 1 ^^ C L^JI_, «Jlj| ^ oL>Jl 0U jJ! r Lb Olj 

oUyJl ^ ot -uj . oj.i^JIj ^l-VI Ji^c ^i^jij 

ot or jii ^ . u r ^i^w ^ji iiy r _, j )\ psijU j yiji 3 l 3J i 

V ^U»JI ^ J-Uil -UP II* 01 ? 5<yliJl >l v ^ .UP ^ Oli ujlOA^I »Jl* 

°W ^-'^ J jl^^l 0j>i jjiJl jt t JJiUl J j^lj lyyj; o O^i^ jiiil 

fr^ OlWJlj L-Uill Ja^ J JJUJt ^ ^.jj V "5UJI ^ 0} 

- »o> oljl^j jJU» A-i o^Oo 0l£* l^t > oLj»b ;i Jl 0j>i ,^1 t v-jjdl 
^U; Ja-^ ^ ^-^j v^ 11 rt -J*- art" 0 yiyj } - J<ci)b O^N 01 L. IJl*j 

tia* Ji^V iLJI ay 01* iUaJ j t U^juL. J\ oljl^il ^JLU ^w»_, jJLbLl 

U bl v-^j ij^ 0/C- 0» ^ Si>Jl ojaIjJI 0L» iUi ^.j ^^U»JI ^ 

ot ^ j . v^UiJi ^a! Litr 4;b j ijuj t ojr cJ-^ 

ot <->Jl 01*1^1 oli t ULJl r y*li ^ ajuJJ J jJLJl ^ ^jjdi ^1 ^ 



i^jll J «T,liJLl Jp Sj-U /Si jy/i U-UJI i-Skll oUrl^-Vl flo^l St*/ 
iJiJbUl i^b^'l j^l i>~> jL^I V j&S SijiliM il^jA j Si>Jl 

. Ja*J I _jJ> UUJ *i>Jl 0s*l jJl ^ ^ j^J 

ii^jj . o^ii > J uusji j^r J>\ } oUi ou^i pU- j v-^ 1 iJ * L -' y 

^ dJJij ft fiLil j ^ULl j jJliU / Jb-j UkLl yulyJI J* •^ L - ; 

3J^ r Uip oLw jj^- J v*^ 1 kj^ O^ 1 ^ 1 j ^ L - j ^ • ^ 

jl ^1 IJ^j . oljjiU J-ULr iiiU. j *~>^JI ol^l ^ olSLi J* 

oL^bj J J»L^T JbjJj jU^I ^j-U jjy UK hrj± oL* L^J 

^1 Jli dJi . osfcljJt.ilL- J ykil ^ Olj i Si>Jl Oi*^ 1 o^-J-" 

Jii lit : « OU^JI ^-jOJ till » JjLw" Jp a^l j ( > ^oY f l* ) 



JLii Js ^JLSJb J £j <utt 4^-JLi»l jykl ^Jl Jp ^> yd I J Juti bl j c aJLJI <u"L>- J %ti 

JaJui* ^laJI JU ^Jl Jl . j^iJl <j ^-jjJj ^p 4j ^iaJl ^Jl ^-ojJJ olL^ 

» .^a> <J^p ^JJJO 43 U ( aJI yr-j, <ij ^> ) flJb*JU-L j£Lc V 40 yi!l JL>JLT* 

Jl j jJtf y»^i> J*P ^JiJl jU^Ji Jl ^^Jl Jp J . V^UaD jJb" 

3 Jaj {Aaj VI A3 1 |f t Olw^U ^Jl ^gv J <dU*l j»JLp 43 1 V} t 4-JUj" J LUL^I 

. AS^U j^P 4JI 

JU*L3 Jl J>Jt>\ j> Jl*ju ^LaJI kJiS ^^UaJl oJLill oL>vyl ^ajy £■ ^i3 Jl JJj 

J9UJI Jl Ju^j olw^U^I ^a-a>- J Lf*IJUk^l ^Jl j 4JLo ^1 OUJI y^Vl 

Jl t jJj^lj Ol^JaJl Jp AJb^Jl yh ajjJDI 4U JlL a^-JljLI oljyl- ^SS" J ^J^il 

J ^Oi^JLwsj Jwjjll (J *a*; Jli 4j ^JiJl J,t>aI^JI >? v-i" S~ AjaiXj J 4~-JLi>l ^-jJL* 

• O^l^l J^^l p-f^J^ J OL>t_Jl y-*-l 

1*^*1 y j*- jy^* aJLo yS- 4JL Jajj t-k-j jy*l y 4*Ul oLT ^^UsJl pJL*Cj Jl ^yyJaJl j 
4*JsL> yS- Ljajl J olw^li )\ c-Uip J^aI Jj AJLJb- . j^Pj A^Ja^« yS- J 

iU jl ^ j\ ol >"JL. J U y jjb Jl Jlj J jVl J^l>l J J^i dUi j&j 1 SyLs* j 

0>*l 7JI ^1 y>-l -UPt oUJxJl A^Jli I^*^j Jl Jwjjll ^jiax; ^J^J • * j^-^* 

CJj J j ^Jaj j^^Jbl ^ Jj>wJ p-fT*^ 0>*^l ^Vyfc aJjU J dJLJi j ii^JaJl 

: oUJLpJI jJDj j^j ^ 

Jp O^LUJI j ^L^Vlj A^ii^ail ^ruC Jp oIjLjJI j 4>*juJ| Ja-^ j J Ua>- ^jl - ^ 

jl 1 j lu^r y ) ai^u ji Ujyu ji u| ( JJWI ) y^Ji J Jl ^j^i - t 

. ( UjL- UU jj 

I Jp jj| jl^l jl oL> ^^aJl ^/a*J <XiA ^ jup oU-Ldl ^JLIj a~Ju ^JLJlI ^ S^UJl J j 
3 >uLl 1 : Ayu JIT ik-Vl ^1 jJJLl f ojj . Lk <>yl> ^Ul j^TU jJL3i> j 
5>iLl ... ? jJLJi w^-U ? iJliJl 5>^l ^ 4 ? 3>iL| dU; ^ yhl. ? JjSll 

0^1 ^ ^^1 j6 h?.., Jl J[ 2L>wl ^Vl oJu ^£1. UIpj . c ? w^-U ? S^Sfl 



j \y^it ^ijJi J ^ J\ J»j^i ^j^i r^ 1 

f j^sJLl JUjJI j£i Jib jl ^ o r JjV j^y. J ^ ^) ■ j> 

^L-ir Jbj^L ^ijJi j o^i^*J ^ujr ^Mi dit 

Or* J*^ 1 > '-^'j >^ ^ *> 3JP J""^ li ' <Ul ^ ^ ^ 

j^H *JU r lp JJ-it i jr ^ J ^ ^ J| J • iSjhi 

ii> UU^ vJUaJl wii UA^j . J> J*Ay£t ^ I ^ i 5 ^ 

^ «iU SJLsr > -uplw' J& ) Wb=-^ f-Ai jl Uj^ y-U V^Jj kjoa > 

v> L.l - Likdi i^"^ - rrJAjt ->M > 1 

v^Ui ^.j . v"^ 1 ^ U ^ <l *j^ ^ aj J ^ ^ 

,1a J Jp l^b Olj iukAl i^bl ^ v'L^j U-L* o^i^Jl > 



nr 



( jjJ y ) Aijai J>Jl J-*it Jli c Jwj-All ^u-ali^L- Jp_> 

Ol^iai-I ^tfJa-J jU yJl Jl Jjui . 4j ^ikil A>^dl olf ^ju*Jj oU^Ij lJ-J Jl (^j^^JaJl 
SJjOP OUUM J ^JfcJb Ji ^XaJI Jli JU yJl AiL ^ J t ^jj ^JaJl o J^ 

aJUp Ak»:..;l ^_Jku J& c JjjJl Jp jU^Jl J~r— Jl* yJl ju ill^i t Ailx£ 

j$i JU yJl J~r*~J 1*1 t 4±!>Jl*a JJ- Jip J^LiJ 4Jb JL>- J JU ^Jli . 
a^UI j* ^pj ^ J^& Jl j& ( JU^Jl c^I ) J/^l aJ-wJU . JU^jVI 

U ^r- j Wyj UJa-J ^JLUi ( JU ,Jl J~^~J <s\ ) 4^*Jl jxJ j t yji 

iyiJl Jli t *U J-UJ JuUl v-^i JUjJl J* <1~>-J . JU^JI jr^iLi *c£jUJl AJ jUi 

a! jl£ Ji a^L*? A^Jai aJLaJ-I J y* a;U j. i£ /r- c£^l $ ^ ^ a~JJ £_Jaj 

aJW <!jl>*J? y Jl* t>U *-^>l>- oNl>- Jii aJW *LiJl S^Ip 11a J*p jS^j *4p a^a ^Jl 

JjU^ (^JJl ^ yill Jli ^La* Jli* ij\ j JJLill j A-Jaill oJjJP Ali*l al>=l J-aj j . d^Ljt* 

. AjJiiil o-U> L~-JL>- U^j JiVl Jp ^_~~^fl Ji J^o VjaiJl oJlA Jp 4_jt> ^Jl 

U U-^ l^N l^L*^ A^>U ONU- AiJiJ-l J ibiNi JT Ji A~sAili A^>1>- Ajbil Ajw>j 

^1 Uajl Uj> Ji j t 4JStl>- J j£j JI jSlcN -Ls^Ul JI J v-r-^ Ji ^* 
^axj ^ Jp ^JUaJl OpL-j lJ> o^Ua^ AJb«I j *Jb«l jl^N a) jl^l Jli aJU- (^l J j . JU ^JLi 

. L^A ^ j dXul* J Jl j^oC ^1 4 : „>?all oJla q! ;■ ,/2.7 

j« J^j JL>-^I ^zxj ^ t ^ ^JaJl JU ydi J^JL* J-Jail djL^pl j^-C J>-JL* JL?-^ N j 
Jj't ^ yjail Jci^ W JI Lil J^Lj ^ ^1 oNl>- J j t oUa*iL IJlJ jl J^aiNl 
Jl JLill J^j t J>L*ii j . a]xw- ^1 Oli*>UJl { Jsjuj IJLJ Jl IjLa* J^Sy Jl j^J {J oNl>- 
jl oLWAj aJLak 1^1 jJLJ ^1 AiLJl ^jUJI j ^iaJl j OU-L-II j ^jujUJl LJbr. ^L>«^ 

jl j£s oUi^^lil oij^ Ji. . gi ^ jJi ^Jldlj oL^JaJl Jl AiUNU ^yUl 

. JU ^Jl J^fc! Aj^yjl 

j^ L* I ^-JJU Jl OwIaJJ Ajli Aj ^JaJl jyhl ^JJ a^. V-jjl y~ JL>-yN Ail j 

J>-U* ^"AlaJ I Jl (^^JC Ajli dJi t ^jaj JlAy J*j»J iXf j}\ 4A>Ja}l ai.^J 

Jl^l J*>U- Aj^JiJl AJLA^JI Oljlf* jj*; AlJM Oli^ AlA^J J ^ j>- \ Lf*|ji^JU-l A^« 

r JJ^Sj . ^jjJl Jl^l lJUh J J^l J^l^Ll I^LJ Jl OwJ^JJ jS^Cj v-O^J 

<~£ ' } A^Jl ^1 « O'^Liil ^ JaS % ajLT J <\Vt) Wickelgren « J j>- J^ j » 
ja % jy^> ^ ^Ujj Aj ^iaJl ApL^aj I-Lj ^f* c A^jt^ oL> ^JoJ J>aI^ ^•LJ a^^LT AjI y ^<JLcJ 



o&l yaJl J aj ^aJl AJJfcy Jp j^li ^ jliJl jlT blj (( Aj^JaJl oA> jl 

J jbr; j o*l jjai\ j& y^i 0\ 4J> ^^Jjxrj ^JL>w*J ^Jl A~>t-j! ^~-Vl ^ y jjP 4j^L*jI 3 -b^ 

a-jLj?I oL* ^jc* JaAJ <0li ajj&^JI (J ^>-Li j^p jUJl J^»t* bji . aJU • j** 4-*^ jJl 

4 aJ jUM Oilpjj 5*1 ylH ^jP ^J&JJ jl AJ> iw-lUj ^ A-Jb^Jl (J d-Lij A^^J ^ y>-l Aj ^JaJ Jj> 

. 4j jJaJl jU ^ jlii! j^Aj jl Jl *l j>>i\ lift j^i-o jl 

L$>- yub <Oli jJJi> ^* Vjb ^ jU ,JU v^Jl * j ^ l I A> (( j^r J&j )) 

J C-^- Aj ^JaJl jybi jS\ t^jJl vLS" jJUj j ^j'^UflJl aJ ^Ui a™j jOJ Vj»-J| 

j]i ^JLli 4 *j aj {\j jU^ ol ^43 Jjl4 iyf' j ^ J^i\ aia y 

^*>U? jJLo 1*Jup JwaiJl J^-l^ (( j y>r J^j » VryJl * >* JJ^u^j jl J^JjuJJ j&j 
jycjJl ^*>UaJl jl j5oC 4 tr > v Jl ^U-Vl oJl* j i Ajjii j\*l ^ JwJ <U*UM ^1*1 y>-\ 

oIa JUl Jldl jw?ji j . (JUll l^JUL oU jU* J*>U jU^ Jf j^U£> JuUJL 

! qK.J?L> yi i j^a>- j L^*Ijj>c^jI a^JlS' ^ a^j^-JI ^uwNl 
Aj^JaJl di> . jtTVl Jp 3J^I ^ Aki J jUi^Uij jy>^guJj j4aJ^I jl C-^l 

J^p j ^_JLL> JT I-Lj ) jU ^JJ yw-Lil j^p oj ^loi^-Li jl 

c * * 

(( IjuI jl Jp Ij^lS c^J i 

jLjj oixii^ <j! jl a^ Iaj jl j } lk\ » 

^ * * 

j Jp j^l5 ^P jJli^ ^plaj Jby Jaii '-^JJ IJb-lj U .Ja i^ 

( jU jJl 

(( jU jJl Jp j^li j^p jL« | 
(( ? JiSfl Jp J Oy^U^» j. ^ ^* i ^ j ^> yu lAJ jl ^jC » 

I ( aJ^ j ^p ^Jlkil JljU ) jJLSi J jb-L- 4 ^ » 

« aia ^Jl ^Jai^lN 

? [ A and B ] ^ t I 0i^£ J JU^w ^U; lij ajI ^ Ja » 

? f A and bJ ^ t f OlyE oUJbii jlk>- Aj-^ AJli 

« dUi> ^ bU <+j6 

* « * 

L,a7...4 jbJj£ j^uixil j^kiJl jl Jp ^1 LJ^il IJla 

(( Jaii IJb-l jj |Jb-l j 

jLJaii j^J jl ^SCc j& j c l^ailJ 1^1 ^ )) 
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• c 
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Ull 
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Ull 


Ull 
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v Jl 


Wl 
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Wl 



no 



« Jl UL»j Ji bit ^ j50r > II* 01 » 

« jJL*iJJ 0U ^Jl A-ij J±s3 j\ Jjl>- II 

IpU Ajjb^Jl ^ yUl -uJaJl 01 jju Jas\d\ lift 01 JUfcpl I 

<i> ^laJl oJL^ c y-Lli OU^Jl yt Lift j t ^lj^ Uft I 

* * * • * * 

c Ua>- 4j jJLUi\ A**zA\ 01 01 j a>w>w? oUa*^ 01 J? f*> 01 

(1* j t UaiU; Jl^ 01 Jjl>- f i yia^l *»«-iJI j-S* ^ ^ (J 1 
0 £t 01 v£ iJUNl i->Jl Oli _/«LU > 0U jJl 



JUL) 



JL 



JULI 



JL 



Jail 



I 0jy*Vl I^aj 01 j&c OU^JI v-j^J 01 0^1 Jjl>- t i 



JUll 



^O^wU-j L*JLp j Sj^-Jl Jp 0U ^Jl iii^k Jjail 4-L ^Wl oift 01 jJl 

OU jJl J -kJtJ jj^ O^j 01 v£ v*^l ^ « JopL-j; j di^tj J jl>- i ^ jLA ^ jA\ 

0 * 

J^U <j ^dl OU jJi erO-* 7 ci 1 ^ V 5-uJ ^L>- Ul ^ *-Jki OU jJ! 

4ja....i £^ ^JL^-L ^jLJ-1 j Uu-h Jvftl ^ w>*>UaJl ^ jLc jt . VjJ^" V?*-?l>^l 

^J-i J ou^ii ^jbr . gux^i Mj cr>^ o yvi ^ ji* ^^akdi oii^ii 

i^juAl j c )\ AjcJi\ ilij^lj OU^I ^la^-L 

^1 0>l5j ^k-iJl ^t^p ^ iJL^w OU^JI £w> fla^-l 

JiJ! o>*< jJt LriJ-^ jp l^jCJii; j^jc J^ail J*Jj OU^Jlj 

f |jL>^-! ^iki JU t>J Uv-h ^-J ^LiJ io>Jl JuajJI 01 . I lj^» » 

cAi^L f \fft^l ^JUr J| v^l^JI Jy^J HS*^3 (f^J Cr* ^ 

O-^ill Jp OL-J^J >ill SjJUll .JL* Jl ^.yJl ijS i~J Ot j&j 

J. t V'b SLJ-I hj j j OLjSfl f JUL- J V>» U»LiJ Jaii JicM O^Llil J>- 
^U-Vl j OlijLllj v^Vl ^lyill Ci> ^xJiji ^ jjS^JI 01 5 jtftl iil* J W 



iu*, *r--Ai» oijai fia^-i ) *A jj\ vlJb- il&s-i . oL-^Jl ^Lj £>j oL^bJl £>" 

£^ ) Jy'Ul oVjUj ( ^UJt J iijL^. &*S Jl yjj J 

( _» t J, ) Ji> i, jLJLl jUpSII Jl Oali Syb *>•! — * tS 

ij^jbc S-JU» J>4 Ji J ojt SiyLl j-ojlii Ai* j jljsJl 5 - b -- A * il oVjUl j 

*i> J olj>" Jl J wUU i^jjJl o^/jbc JjL r U oyli aU.l j J^illj i <*U 

The Mathematics leather, Mathematical Monthly : ilf Ji* ) «->lijJl 0*>^-iIlj ( ) 

^ a.u)l ^a j Uit oL^JI j o^LiAl > *~ jw^j ( 

O^-iil JJ- I.UJI /-VI jP U,JU»f jJl Polya Jij 

jjj . iiOuU ^j£Jl oi^i ^ ( mo - > ^-v Y - mV ) i-^JI o^ill J^j 
fci-U* JliLl J~- J*» t v^u- 5jviT tfj *t oVli-j s-^T c^-^t 

. \J y Jp »Li J-mJI U* J O-^-iAl > 

Oli>Jl Jp <u>jJl y, v>LJI o*&sAl > J Wj*' t}*^ ^ ^ ^3 

j v^p /-^Ij j,Ul jUI j OU^JI jp lijfi I* jjSfil Oli ( ji^lj 

. O^Lill > 

ot r >. < o^ill JJ. ^1 J*~. »U-p1j t o^ill > ^ (^'J 

O4y0 J 5>2LI 01 . oL^bJI J > ^*>' f ' ^ O^Lill 

. « c^£iil J>: » JtJ — SI i<^Vl y 

^U^a- omyj J IjjjT apUV o^-iAl ^'U^ i-l^ 01 jJ- 01 

+ ( ) j. r o>>uil U^l Jyi tfJJl ao*il o^ji » JtJ-JI Ji ^Ui ^ 5~J^ 

ju.** j& i~Jl< i&i* « SjLp Jl [ 3x □ + 7 = -5 ] o - = V 

JJ. f lp 0>li 01 . ii>Wl iU >l ,Ji-l JlStA* Jix V ff Ul ji ^iUl 

J oy-*4> 4 ^ ^ I ^_ ^ j,aJ> 

^At f U ilUH *aJI . ^1 ^W*W 5J*< <J> »J»J»J ^ ' L - i,! ' , J* 4 * >' (*> 



^^Jl 5> Jp J^u <l£^ JSX ^ jl JSX 4 J* ^1 jSO j 4 ( aJji^ i^S 

Jp ur *^jJi j/j jt ^f. (^) ; aSCj^Ui jtfJUws- Sop JJ ^ UjLJl ib.Sllj 

? wJUJl IJU aKjL- lift J^JC Jl j£r i Jr iJl ^1 c-^ . AiyJi ja obhi 

a* ytiL J~*J aJL oj^rl 5 ft Ua^ .lib* J j'j^^^ 1 : 0) ^ J* 

( J 4™JL iK-dw- JiX M £ jaj i vJii^L; yc^N ^JUail ) 

( J ^_JL 

j ' *>^** v^M: ^ ^yv^j oji^lL> ^ j Jp ^JlUJl ) aJ^TIJl* 

ai oJ^il li* jli 4 aJ) j-b^N -uT ^ ^1 Jp jj*- ^1 ila£l 

, ( aJ a^-JL aISL^ Jic 

v-U** ^ ^ yvjj vJJ^iL Jp v-JlW ) . J £>wj l5 i>- 

( a! v-JL aI^JL. JiX oi vJJ^il Jli * 

m 



Jp JIT L* ^JIUII 01 j> ^1 Jp ) . £ Uiil 0*>U* ji\ 

^1 i S /lull J jl^Vl J ^ j> 3 J} wJIUj pifc, jl^Ll : (V) 

J-^il jjjl ^II £ bl* ^Jb jjlfc £^1, JOcj t aOf^ A^J j Jl j£ ^it 

jJc* JT vJu^ll 1JU j J,l£$ ) <Kill j JOJbU ^UaL! 

Id] dDi £>J 4 vJlkil IJUk A~Jl Jt£ U Jtfjllf ^ j^J Sl£±ll 

( ^JUaJl (j-uiil iLSLiw* cJii^l 

cJJ^il l-U Jp OS* liJU ^^jJ <Kj^ JjjC JvjA JU J^J! ^jUaij 

JJ^I 0 Aj U *l fUJl J] j-U jl J j t U ^Jk* Ail ^uuj 

J ^Jii ^» Ail A^l^Jl Al£LiAl J>- <J j*j j . cJii^il { j*i (jJJl ^ai^jJl ^JiJ <4j>- j 

• ^ <> J^ 1 ^ i^^ 1 ^ya^jJI aJJ >j OU^IJI 

/n\ M \t\ 

Ob joJl Jp aUT jliai j! Up ^Jj . ^itAkll ^W. o^LiAl Jxi 

OyJUil j ^"^UaJi ot j^il j&j . o*>Vx^Ll oljl^ oWjss-i 01 jt jl^lj 
J^loil (J*; juj obj-dlj jijli 5 ! J>- jp A^yi o! jl^i! jJU; ow J>ll 

. Ajji^i?- O^Liw* J?- J*>^>- 

aL^i oiib^i jwJ A^bi o^; if i fr Uii^Vi j jib^rvi ob^i ^Lj s^-b- o 



< USLii! J^j » « a£jL* )) kJ& fixiJ jlJ! IJla Ju> UJ j . jJLdl ^LT jjLj 
oL-^Ljl J ^ ^1 JJ- oUJ! uWI yu-Vl jl sL> y>J>\ gte ^uiJj 

AwjLj ^Jl Ol juM oU~]aJ y jjy? wJJ^J V>L» yil p^Lilj ^* till j Ol jlfrU j 

j£s O^Juil jU JJi j . ^^UaD j lj\S[ JtSi fel. J*£ bT V*'-> U>~^ 

^L^aJ! j jSUl f j Jl j ap^JI iyf Jl J>^i>\ U lij v*loJl jt 

J** (I ^^Ui ItU-t jl j£$ J~P > j . g^ftJl ^If.lj 

Ato J O^Jtll J>- j jJUil U^^P y . iLw-lAl ©JpLJiI ^rJuJj j ^waJlj 0 ^JUil 

jp a>u>-U! o-l ^JL j^cjJ! ^Y^i ^*>UaJi jii y y!l ^ j <~~aA\ o-I ^JL i-^JU; 

jw^L^Jl Aia^jij oL*>Ij^!I jP J^aii djj-^aj ^*>UaJl ^SjCj jl ^^jC ^ 

Oli ^Ldl jJsdJ ^>JU JUiil J^l yJl Ji 01 j c v^Lj o*>^-iv. l^liU 

oW >u-l ) wbjl J>Jlj ( *Ui - ^Ull - olj^il - j^U^I ) ol^l ^ 

• ^y^ 1 cr-J ,jil Jl J^" ^ ^ ^ j ^ 0^ T U ( 

. olp J ^^p : (>) 8jla^ 

. J>JLi 5JL?U iJI y>r\ j iiSLtii oUl : (T) 3 jk^ 



. ;lSUi 

Jt Coli ^Jl J>llj c VWr-'j J^ 1 fO»J : ( d ) 5 ^ 

^ . <0.) = V) + r O") + V) 

ol ^l>Nl b^. > iijUl i^UU ii^S/L -USll ^-IU lili c 
l 3 + 2 3 + ] ' ( o + ... + r + r + >) = V)+ ■- + + + T ° } 
. ? 3 3 + • • • + n 3 = (1 + 2 + 3 + • • • + »)* ] 

^ + ... + r + t + ^ = >) + + V) + + 0> SW " M ~ 
01 (f^lj^l [l 3 + 2 3 + 3 3 + • • • + « 3 = (1 + 2 + 3 + ■ • ■ n) 2 ] 
\xJw yilil jjp JU^JI O^L, oi If t I,**-* J* OU^I J IjuL. ^^Jl fr lyk-Nl 0^. 

<uli ^U; (I lili 4 >J o-jsiil J*»Jll ^>J- fi iy^~\ ^ 1 

lili . o^SLiil oIp^ l>- J W*-)*" Ol^-i u/j 1 W-^ O^ 11 Cr* O^ ,;> i 



JpUj ^ ijU flp j£A J aKjuU fjLL" jr^y 1 ! 5 oJUj : (\ ) S jla^-l 
o ^ oU*bJI > oVU j^jt^i j*si { j! v*I ^ IA 

ait^Sfi jjJi as,f ^ c J>u i ^ ji jj v-Lii ^^ji 4isJi\ \yu+i ji frL-j j vVj 

^^iJl ^jj J> : oL^bJIj J J^U Ji coli ^Ij aJUI 

JLi ^ SiU^II ^ J* ? b^l ^ ^jJIU ? ^Sfl J^i Vl Jji j* ? ^| 

^Ujjj JLpVI tf^JU-j J jJth feli j! ? jJbLlj oil ^U-IU ? JJS Ul ^ ^juT ? JU^Vl 
Us-Vl |/U j! W ^ £1 .... o ^Jl tUltj Jb^j ^1 ^bj oL—jil 

^ ^ lili ? v ^bJu : jJJi Sk,f ^ ^^^j^ J> jr4 i j! JJ a^^JI 

^jj^j jwjb^! ^Jb oUJ! o^^ili j£s UuT t 

^L-Vl J^LiJ! jli ILL- L^j! |fj f U^b^ o-^Jdl ( jLi.sS2 ^juT l^^j oL^bj! 

? oL^bJI J 

cJIAjTI Jl ^[(a + W'forw - 1,2,3, • ■ ] 4 r t T c ^ = ^ J^>- "(^ + ') 
J a>.U oliLl^! J} o^l5 Aiix^l v>bjl ^JiJl ^Lp c^LiuTl Ji ^1 o! >Uli 



WY 



- ~ + ( Y ^- TZ)^ j£(*„;yi) and (*•»,> 2)] t Y ^-) 

*U^I J^S >ll J us^i Jy. «^ $ »iUi[V(r, - x*) 2 + (y, - ] 

oL U oULU ^Lp ^ . -LiJLaM o^AS^ll J a>Ip ^ly- J] Jx\ - n 

and fej w> c ' J^r-^j aJ| ^1 . ^ yL^aJi y^a^JJ oL- U oLaJJ-1 . a-j ^> 

= 0 but a * 0 j ^ ^ t ^ ' yL^ = — 0> oULU J 
? O^lS^ Olii^ll 0^ 0^> 01 j£c Ja andfc * 0.] 

t ^QUai^^l LsZ jT c J J- 4 '^ y 0*>^SLi^ aUsV J ^Ja!l J^ail Oli a>Ip 4 a. ✓a; j 

^ijj ^ysJaJi j^j . LupLj t iJtjfcj La J^>0 JJUUp £0 t Ljo UwaPl t ill*-! gj* 

ap Ji . ^Jh Ha j 4 yU* 0*3} J* ^ *&>\*~ oL^ *J>L^Tl J} J^Ul 

^A d jlyJl o JlA ? diS^ ^ JlA ji t AJLaJl JO}j^ kklaU ^ j^Ji 

? L^w? ^ oLJ! ^ Ja ? l^UI j^jc Jjb ? ^i^r ^ Ja . 0 ^ ^ ytf 

L^L-^ 0 ^j" L^U- ^j^V jii! U^LiAl j\ t l^l>- j^Lc Iju^- apL^. ii^Ju^ aj! 01 JJ 

^jLw-I ol^T il^Li^. 01 . Oli'^Jl L j 0* ftl ^aI O ^jj O^jJI OiT lij L- JujJ- ^ 

oIjUp^Ij ^yjy^l Jy. ^%Ji JUJo^ 1^1 Jp L^lw? iU7 01 ^^Lc 

Ja )) : L^L^ SjIpI jSCc ? « v-L-Vl > oL^Utl ^Ul ^ ^ lill » . Aj^UiiVl 

aI^Ju^ apL^? o^Ip! 01 ? c*>\ y> 5JvP 

ja 4&A\ oL>wJl ^op Jp4 01 OL^^l ^ J v ^ ljbJLi.,>5i ^ ^L-L i>lp 
J-CiJ J ^pL-j 01 aJUI aJjl-S/I apj^< Ajbrij ^ J • ^ Ji J^r^ 

kJiS jdj a^Ip apLw? ApUa^ 0 J>JU <LU Ai^Juil Jjtf ^1 ApL^aJl SilpJ 

aJUI a>.UJI aKjJlI pliu- LJli t L. aK^* apU* S^IpI J^aJjl-^I ^JLb ^ JT ^jl^u-I 

• J' i^ - Jf ^^>^^^> 
? vliill ^ U* OlMt 0^ ^ 
« dJill ^ )) J 01 J ? Ai5^ivJJ Ja - ^ 

wr 



<J> ^pl j aJ^Ip 3 Jj? ^aJl oJLj- a1£^1I ap"L^> jl ? iiSLill j^fil Ja — V 

# * * * 

. Jjill ^ U* jlikll lil U j^r.l L^lJt^cuJ 
. Iji>- a^U apIw? apUa* aJ^II Jldl IJu* J ? ^ oJuJJ:^ AlSLtll J* - o 

. « oiiil ^ » ^ J>> N y ? J^l U (V) 

. a-^l*Ip apLs^j apUa* La 
C-^ AiSLill apU^ Jl ^Ix^ j£ i pju * jjv ^ aJL> aJ^jJlI apU^ j£r - ^ 

a>*-j^ ^ ^ ^ * Vj^- Jl aI^jJl! *<^y J* — A • 

. dJUOp aJj^ O^Li^ JL>-y jl j£s JJJJJ « Jjiil ^~J6 ft J o ^ 
J a^UJI aSLtll jJUL" apL^ SjIpI Jl jl j^r /Jl aJLl-^I Jii;. J ^1 j\ jl 

? Oir 1 -^ OlsHl dj£t : >T j ? JSLjJI ^ jdLuii j J» j/- ^1 - ^ 
^ Jjil a^L^. jyli jl : j ? a^LJI ^iJ jjiluU j^L J» ^ ^ ~ t 

{( ^jjJ Ui> 8 ju J IaJ6^^\ 

Ail ^1 t obHl J i ^Ua; » t t a^L^ i 8 ajUj i : <Juj*s i$ ^ f 3 
SjujlJLI apUJI jl . J>JU aLU jJLJj Ijujl^ /ft o">lfjdl j* ONl bJil 

u^jy C '-r*l! '^"^ c^yJ\ Vi^wJL <Ju^J cJlT ^yJlj a^.U)I aJLSo^U 



i i^rUi j^&j ^ S^W i (T) J 

oW* £~>>J AeLiJ ij/- Ju-oo i^ULl JjSfl il&fcll fO^~J 

A^LiJ Ouy^j dJill cJ> Lit Lp:> ? f >iU dJUJb ^ j ? oLUli U - > 

^JLdl J 3 >tuil II jj OL-Li OjL-J b} Ol^L^ Oiiliil J fl* y£ . 

. ( y j^Ji cJbik; y ) 

oU^p ^p il^J 01 ^ jdlt. -uLiJ J*j^ 0 U ? v L. - T 

. Oirr^ 1 Wjjj 
j> bap jl j£c aJU-I oJla J ? SJbO^ oU> Jl a 01 j£c ^1 ^JNI U - r 

^ 01 L^jc ^LijAl Oltlill ^ ^JbJ bl-uLiw Jp frb ? jJ~J jJl cA^Jlj - 1 

cJLU* jt ) 3 >Udl l*p*>L>l Jl>l ojL-J bj v 1 ^ Olilil : aJLU ^j>JI 
lil Olib. <oLi^ . JL-La. 3 >biil Jl >l CJlT bl olikil *Lirf . ( ^*>U*Nl 

lij Olibll <bL^" . ^Nl dJill J uy>U JAjlj l^^l ^ uftjlj jfL* 

La ? oW-^Jl j»Op y l>^> Jp ^^UJ f JL*iJ 01 j£s ji\ oltlyrNL. - o 

oJu* ^ f op jl Jp ^^UJ L^JI SjUNl JjLJI ^L^-Nl <J»jJI <i> j-lA^-l 

. cAu»>«jJl 

J> Jp J^>JJ oUyrNl JLUj ^j>JI jl^l i^UJ ^j: (t) J>H 

Lliyu ^ J -uli t J J • O^^ll J^ J fOi^J oUjjl ^ ^Pj-^ jl ( ^> ) 

c^S/ JpLl ON Jbs- y J *iU o^^il Ji- vjj^ c-i^Tl bl o^^il J^- 

. jjl yi-l oJbfc ^IJbkx^l Jj^ jp I j^^J Uw»lj 

J>Jl ^ ^jp - o^^JI -up JULI yt f - v ^UaJlj tf-d ' JijLl u-^J 

Jil J, UJj t o^^ll J^ U^J obLijNl ^ ^IUpN f aih^J 01 j^jc ^1 ^USI 
bj Olibll -bt^ | JA- l^lJL^u-l J^ ^^yl^/j obLtjNl oi* 

. i U^p->L>I Jl >I 

^^„N ^ j£\ iiJb ^>Ji iJub apU* j^jc Ja . aKiii r+Ju jJjT ^ oji' - r 

NV0 



- i 



— Q 



jl sill ^ aKJi! ^ yaj^ aKj^* j>. dii jtr liju jUpSii j ^ - r 

? a^L-, Jl&A ( J>» J ) A^Ldl ^%^fl Si^lki Jp 

/T^ il^i J>- J ^J^o *I^V a^U iiU- aKjJl! Jj^j jt ^SUl ^ 
jl^il iA> JuJttJl Oliitil au. J SofcJl Jp Ljjlc jl Ja . 

? SJUJbj- 

ju jji J* . aKjuIi j 5jua* j a~*l. j ^1 i>^>k^\ ju ^i a^j* j J& 

? aJLLI «jub J L^Ij^-I c £s ji\ /.\±\ J\ /-Lil 

? La LgjLjaJ j£c i^Ltoll Jl^J^I a^Ip a» Ji; JLa Ja t a-^1>- 
h\ *JLa Ja USLill J 5 JLyl* J^J jJi aUaxil oU ^Ull JiiJ ^ jJW JlTIj - Y 

a^I ( jl&Sll ) ^uVl J S-tfli jtft 0^ v ,JlA ) J^ 1 ^ ^ Jj U " A 

( Ob >Jl <Jb ^ J a^Iji^-I ^ jJ-l J 2LV*£JI JJL-Ilj 
J* c J-^ J OL* jl*-* 4 JudJ jl oLlaxil j 3yJ"-L* C >\-^ /a' ^P cL-^l — ^ 

aJlA OUI j^C Ja c O^-iJil ^ jA JlJLj Jl y^Lil! jl J - U 

? 4jjO!- ^JL-l ^IJLjh^L) Aj ^Jl ©ijb oLjJ 

j $Jui« 0 jl j£s ji\ j> 5JU>1 jiUa> Jp <-> yc5 jl J jU- - ^ 1 

v oltiilb A^liLlj ^JU jJl ^ >NI ob >JI o^lj J> t aCill 
O^LiJl ^Juhi-J ji jl IjlpL^* "^L^ ^ y jl J jb- c aj Ji) j> ^ il^-ill C-JiT lij — ^ 0 
? Ji-I J xJu 5JL>1 a^^» ^iai Jw? y J* ? S^L- j t 4JU»i ( ) 

. ? jl SjLJzj aj JaJl oJUb apL^? ^Ju^jC Ja . iKjull apL^? ojIpI J - ^ *\ 
^JJI JJ-b AlaJy. Ji 1^1 pPj oLJanW ^ l^UtuM dJL^? ^1 gJldl Jl >il - W 



05 j t /si SJLii L$JU^ jl ^^jC ^1 iiS^JD aJL^\ ^j^r- <Ju^" j' J jU- - ^ A 

? L* tj^ ±jz jl tSj^ J*)} ^U>l J* c JJ-l J J*-* Wlnf 

^jyili £^>- QJj^l li[ ^JL4 lit* c il^-iil -UjyjJi o**i~J ji JjU - ^ \ 
U j^ J iJULI oi* J ilSLill jl jus; jt JjUj ( ^-i^Jl ) aUII ji>JI o^l - Y • 

. id»U- 4j ^iaJ\ j 05 . J>- 
jli t ^a^J aJKjJlI J 4 So^ iiUl jj^Uil ol> j£ (I lij ~ Y ^ 

Jl jjJaJl Ji^j j 05 j t UL^t JLao J ^ 05 yC\ ^/a^J iiSLtv* ^ 

jl c >T ^ JJL^J J^J-vl j cJ^il i&ill ilyf c lo^ j~-U JT jl lij — Y Y 
J J,L| 3>J ^Jt 05 iUj ilCill ^yulw. j^£ 05 ( JJU ) ^WJl JLUp 
. ilSLill £• SJU.o>- yjb dJU j ^l-j t y^T ^ jl jjj . di^i 

LpP ju^ jl JUy^l 5o?-l j 5-^-Jl ^1 J Jap (JiS y di»o} j^So jl ^ — Y f 

< Jl ^ ^ ^ Jl ^ Jj u . J>JJ dkijl^ J 

Jp J^ij iJUJl jli dJUi <~ j J»l pLiU Jl jl oUI yiNl UUII dUJ j&e 

c jj-i gjas-t N )) ^ aISLs^. > Jjui ^ju* jIn ak^Sfi ^ :>op 

j o-^ii > ^ jt&S/i ^* jLajit o^ ji ^jUD ^ 1 u i^Ji. jJLi ji 
. (^vt) j^ ^i^r jj( nno c \<\m c ^*\«v > 

t aLoJI J ^1 jl JJ^I jf^j JJ^ o^Juil J>. jriy J : (0) S >iM 

ajL-^i ja wii Ji ujj . ^KjJlI j>. j o^-i ^1 owl >^^i jr^i" j^-^ If 
: jyj-l J f o^j jA\ oUn-jI >l>Ni j o"^uil J y>- fCji; J opLw- jl 

? ^ OoTI" cJljT (Y) 

? ^Sli ^ iwL> 1^ o^ij jbs- ^ jji t aLju jy>. *JL* c^ir lii (r) 

? ilSLiil JJ^ J> iJU cJljU J* (1) 

? juo^JLf c-*o>ww,t v^Ll^NI j ^1 Jl (1) 
? C^ys-f O^JL^ J>- J JUL" jl ^-ii 0^ > ii> c^o^u-l Ja (Y) 

? ^>Jl ^ ja iSjA o^^L^ J i^o^uJ ^1 ^Jl r lo>w-l Ja (A) 



oJu ^U; dl^jc ^juTj ? aJLSLsJlI *Ju J>- J wJ^-ij ^1 a^>UU oL^aJI U (^) 

? *>Lal~*« ^>-l otA^iv* J>- -Up oIj ^waJl 
*JU CJB" bll ? J>JJ J^jl J LfLii CjJIj <^>-t OLoJ ^-1 J* (U) 

? 5JJU1I aJLI* oL^Jl 

aa^ o^-iil jr u-*^ JaiU ^ 5JL^\ j t iiLJl f\ yJl 01 

J?- J Oyc^S" L^O^wUw jl 4j yliil a1>- Jl wJUaJ ^JL-Nl ap^j^j: Ujlc — a>Ip 

flJl^-L aJL>- 0*>^Ltil ^* I Si IJbr aL J* ^wJ-l f\ jill jJL7 t ajujm O'MSL^ 

aL J* c~~J f I jiil diij" OU ^1 v-U b i> ^lill L jJL-l o*\ Jl ^ aJ^>- ^^p j^r 

J>- j sjlpL^JU o^w> ^JL-Nl oJu Jl ^* j^p^SUj . o*\ Jl ^JL/ifl oJu JT flJLJ^-l 

. Aj^jJL* j\P J>- 

J >JI 0)i c ilsJ j^-uiSl ^-Ul 4ss-ji J? O^SLiJJ J Jail Ju^il 0l 

a-^>L>- aJLl^I p4~Ju\ 0 JL*j ^JuS" ^ ^JLwJ 01 j> w»^UaJD o*>^Ltii J?- yJLI ^jjJlJ SjiJ-I 
^ jl£ JUP iJLL^Nl dJlA ^. w a;l 0 JUw |%^i*>- j c^*>UaiJ <ii^l <P ^ y OJ . JJ-b 
t o ^^Jl i5U* Jiavj t 0*>^L^ll J?- ^% ; 1 » . 7 yi SJUs*- JjI 3 Ja>- ^ iiSLi^ J?- 

<jlp O jt-^ — ail 0 JUw j^fc j c ^*>UaU o'wJUll J>- J J? 0 jJUil ^> 01 ( ^ ) 
J?- l^i ^ w**>UaJl OlPj^ L^sA>- j j^JUil 01 (Y) . JJ-I aJLp frbl ^bl 

^il 0 j^jUjj aJLl^I w**>UaJl j JS^ jLw ^l..>- t aJ^" J-^ajjJl aw5Lj o*^A>-iw4 

t a!$L^ J>- Aj ^ wJUaJl Ajf-I^j UJu^ (V) . a*-»I jJtll ^ j> ii^ill J?- J ^JLpL-J 
ji^L 01 Vju diii j JJ-l J dJLpL-J a^aJ ULw aJLl^I apL^? J ^JUaJi jipLw 01 ( 4*il J*i 
. aKJJ JLL- JJ^ v. jj ^JOtll ft Uapl jl J>JJ Ai> ^1 ^siL jJUil 

jjyf - ^1 . jb\ Cj\ Jai-I ja aaJ^ apj^jC o ^L. ^ju ^ aJU* JjI 



JJ: -Gli oljl^il jJ^'j ^ y> pJ-sH U-Up_, . r *— iJli «*>Wj y** 

o^ll > vJL.! ,JU;j oU*Jlj ^ilil jJ^'j ^ ^ ^1 o/i ^ ^ 
o^iii > J L-ja iTjUil Ji> ^ 01 ol^yi (OJ. ^ f-r^j 

jCt Jp (—^ >» J> df J* OIT oii t ijjt. i^lij iiSLi^- 

( C-w ail iiia 

« tjXfAi lit- i-i^pl V i 
♦5L* J* i 

, asLiii ^ j^N J jp ar j-mJi » 

! T. fJ 4il» > *>l J** J'> H I 1 ^ J 'W 1 



ULl 



jSLt Jp ^ ^ SjU iLkuJl CJ kJi ^jl^ : Ull 

(( ? IJUU )) : cJlb 

« ( ^b. AjJb-Nl J jju^ ) J jJUsJl -uj^ ^1 » : « Ull 

^ JpSll jLJI Jp juJI « ^I>3I J <j?>i JU2 aU4 jj )) : p UU 

c ? *)opU ^ J*il liU i : (, Ull 

« lijju^ >N lill i : cJlk 

C C 0.0 

jUail J^l JuiC J fJb*i~*j U- yi* li jJU^ ^JUll JjUij ) : 4 !fl^^ 

( JjJU*ail 

(( £w>j! ^ >u Jl^- apU* ^o^Sf ^ J* )) : |, Ull 

AiLJl j! : jS^r aK^JlI apU* J^aiJl ; 3^ UiL* ju, ) : 4 la*-^ 

( ^1 <>-ji\ JjL-I J <J J.U1I 

(( ? £~*^JJ ^. apUJI oJla Ja c oNlj : n UU 

aK^Jl! 0 p+\ Jl ^jMW! ^ : 3 ii^*>U 

I ¥ ilSLill oJuL LL-Ja; ^Jb-I ^ )) : t UU 

( oLLjail! ^j^UaJl JbJl*)l ^jJu ) : ^ U^SA. 

JS^ ^ J*bJ| >i!l J> 5 UiN ^> ^ 01 ^ ONI UilSL^ i : p Ull 

jiSUdJ cJ^5l J*ju. Ja*i 01 Jp j*^s . obiJ^ J ) : 2 

( a^Ni ^ ^u^i j 

« ? 4iUll d JlA j ( b^JU LU» Ik, ^ ) ^jJU UaP JL^UN lill J ; yJlt 

i ? v^J' ^j-J^ > J^M-i* J* : UU 



« LjjuJ J jLi* J j JLiu^ j 4i Jos Jp Lj! j^pI 

(( U A^rjJu* \ <0 f O-Ufv Jju JjUli ^ <J 

l^O^uw ^jJl ii. ^JaJl aJU* Ja j£J^ t ^ij^ 5 Jp jiljl- )) 

( ( jyli J! ^U- J Oil )) 

« fj jti ^tAJaii f JUL |i )) 

« . If* 

r lJc^J c jj> U> ^jX. U*p f!Ji^u-l : 3 > v^Akii :> ^ ) 

^SLtf ^fl iiyJUJL* jp 4iyu Oi ^ . 0 y\i J jU 1 l^i I 

I ? U^IjJI UjUai! J^l J> ilf.l ^ 

f L^pUJjI y ^P^AiyJlJ^Aiy^j^U JyN » 

% , jj* \^ yb AptjJl* UaP ^J>ii~J jl ^Jal^J ; J-S'lJ J5y )) 

i l^pLiJjlfA ] t ' [ w ] ^ ' «»>JI J> [ / ] J ^ J>s*\ » 

? >*)i J> oyii > c> ai j' ^ ^ J* 

« C « . /il l JliLij _/ » 

? j^i >i J> ^) fjJi ^ (it 



• r 



: a- 



-T vJit 
-T ^Jit 
-T ^Jit 

ULI 

ULI 

: 

Ull 

Iw-^. 

Ull 

ia^ 

Ull 

: ^ 
Ull 



jL^-l (t) ijW-l 
: P Ull 

■ f Ull 



* 

(( ? t£^>-1 Oi>l yil 4jI 
(( Jl^V jUait Jl UJLas- Jul 

« . ^> j>JA oLjvl c oliltll < oUj ^il )) 
(( vUiil Jai y>U )) 

U-Up oltldl J U j^Jl uU^ j! *k*- ^ii oUi ,U dlL* j JUaS )) 

(( ? IJl*L djJoT ^J! t ^1 yiSlI IJut ^Ti 
. ( (4*11 aJUU J*a)1 xMj jK" J ^ ^1 UUaJl ji>o ) 

JSL- j Ji ^/bfl ji J-MiaiJl jjki jJlia £^aJ 8 
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vJlfc 




UU 


(• 




sJUaJl 










t 1 1 








vJlfc 








Ull 








Jl SOSLtJLI «JL* ,JLb ilCilt oJU ) : a la*-*** 

( J^ljJl SiyJl >i J> ilf.^ >ij *»>JI I r-^-l (T) 

such as, ] fi = t = ^ c ^ r = J v- OjN * 0~ 
l^jUi jt Li / = 12 meters, w = 8 meters, and A = 4 meters] 

: Asjj^Jl j&J JJ^j JjM ja jahsII (d) d ^kiM 

? ^ -of pJLw [d - V/ 2 + w 2 + A 2 ] 



« AijUilj >iH ^Li j& » : vJlfc 

Uil 



« ? j yUJl JluS OlsjU-^i 0^"^ ' (•- 

(( > 



—JbJLI 

uu 



(( d yliii j-J* » : ^Jlk 

« ? cS^t ^lyi JJ- »-U J» i ; f Ull 
p lyl J^ J io> j^- ot ^ aiSLsJH J (n ii> ot J-ai)l jy L ) : 2 



i>J-l ^ v> *>v^ J Oy-Us* I jjl- v-^Jl j OU ^1 >Vl Jliil !Ju» ^ 

^-UVl Lull 01 . i-i^lj Lj-^y -LjLj jSCc |f t J j$S j t ol _>JaJ-l aJjt Jv» 
J*- ^-iy ol>J-l j ol^l ikJ~;Sh j, IjjiT jl y La tj Sjj fpl\ ^Utlj 

: J, UJ v -AklJ o"Kiil ^jjd LiU^Vl ^Ul 

iisLiii jwji_, ^ljli j^ji jjiyji jiiu - r 

. > f U5l J^iJl J^b Jyi\ f 0pj C L-^I ^ 1^ jUI - 1 



. \ jJU-N 5jjU^ ui>l yil ^ Jtf t oLj jjw2j t-j*AlaJi L*JUp — ^ ♦ 

. ^L-ljJil! iLiiCi! Ji *iU>\L oMSLill 

didLu-l ISJ t j^-^l ^^UaJl jup jt? Jl yii f jLSj IkJ ji[ - \ T 

. jLil ilSLjdl J>- J jjji ^1 If' 

. 4^3w» Jp djL^z 

jvJUi! Jp la^lj Nl^- ^ j& c/^xjJJ J>. ^ jjj J>-! ^iLil iJUJl dJUfc 

itf Usui JjM. M j t oM^Jull JJ~ S^a* cr* ^VvUi jU* o^JLl 

. L^U* Jp UlJ ^ ^ 4kJf\ ^ jLj ^1 - ^^kSl - cj! 

^ jf^si J->wJl ^IJL^i c Jjb^ ^Jb" J ^bUU 

(JUJlj ^UOJ Jwdl jri/t 

j^Zj JjjiJ OL-Ij^ j| . li Cj1^>>JJ <i>*^lj 5^yr^ ol^wdi 

JUiiNl J*>U 4^>L.j oliU^! J] OjLojj <. jj^-j *(J*\-+ ^y^i 

^JJI ^ull j ^julII J If t ^^kil oliUuiTl j otUiu-! d^T^jdl ^ij^ j-l\ 3 

OwiiC^ I JLpLw ^ JJl j c l^Jl 4j>-1>- iJLft J^o L.JUP ^Jij 

. Jli 

MO 



^JfcJu J-wtil Oi j -LLp jjil ^ J ^1 olJu J^iaj" j\ ejLJUiTl j 

^ i>U j aJLj> ; L«JLii Lr* ^ *tf alii j j oljLfll l>- jjJ v*^* 51 ^1 

. J\ ol^cM fi-U i-* ill*! ^ J-*jJl J^UJl j£- U jjja^ j 5^ 

? OL^U^JI (Jmj ^Ud J**ll yt U 

jl&Vl l t i^l^ c/Akll ^ (JUJlj ^Ldl oU>-l apj^ y> ^^JUll ^i^l 

V^j i-jV J*j/< g Jp gj jki VI ^ ^UiU 0 Jub oU t JuSi U j t J*LiJ! 

^IjjJJ v^'^-J ^L-iVlj olj^Vlj ^bLiJ! ^MyJlj J^—Jl 

. AjaJtjVl jt lJJI ^il JA 4* J\ JP 4JJj Jl ^jcV oU^Lj ^11 ^jOi! J^aII 

t ^Ijji^ J Ol jl^il Js^j JjU^I ^J^j jJUj J jlpUj jl ^LLjlLI iiaJLiSO w ^ 

* + g. 



UwJI ikiAl upLw 01 U*t ^ . pi-S ^ * (JUdl >f jUi! , c*£ill > > 
\j,W, oi J ^"5UJI JlpI-J U-dl J>!l ^ ^ ilU 01 If . *s*>'j OL^LJ^ 

juir, s^ui a-jjdi 4*+ u J*** J* 'w** J** 11 c^ 1 r-*- 

Ifcf j^sj . £^ ^ ^ ^ 1 ^ Li ^' 

^ju; ^Jl ii >l )\ «s>\JA j ^Ull J^j! V>Vj c iU °' 

J l^r* ui\ r j 01 £s ( IrW^-lj J^ 1 f j» ' y 

U oLu^JI fJkif 01 i J-AI J *Ui^">0 S^U J>JI ^ ^ f 

. J-*H J ^ 

oij^ii oij v*W>i £~s y>^« h^^Ij ^ ^ ^ 

Oli > j rj ^ >UdJ ^I_^JI j* C-~J S->^JI ^^Lllj ^ViWj 

i^^yi oii->uJij ^j^ 1 j J <-**♦» ^ j ^^ Ja) ' ^ uil - u ' Lw "-' • ^ 

oi j&.j . j ^ r^" J"^ ^ ^ <T 

jj . oUwkJi ^ sU^i >j *- s »^ 1 > i*^ 1 c^-^" 

j J,Li; o r ^V ^i V} siui _j r^ij ^ ^ r^JJ 

ikii^ij . piaJij j^u ^ Ui*. oll* f gai o- ^ o-o-^ ^w^ 1 



j^iL y ^^UaJl jjjfll 01 . oL>Ljl pLu- Jj.it cWl ^L^Tl J ^opLw Ji 
J oUU . J^IL U> J&l OL^L j^JUU- J^U ^ J^ii 

j-fj r*~^ ^.Ji" j-t ^ j* pUJi Sl > jw* > J*~- ji j5Cc jwdi 

o**SLix v^^Jl Ji oU»LJI J L*. L-^a; 5JL-1I aja_ijS/l jli , \J^ } 

JI v *>0lU ^fx ^ lA.j. pU; Sfc jL* _j , pUJl iijj^ jl^Lj Olj^ flaiu-L J>JJ 5 ji* 

If • («-« — (H-J-J *Jy-wi J~£ J pAJ^L-Jj JIJUI pj^U; ^ s ^ l^JUi 

J^. } . pUJ iJl^lj <^il ^IjlaV! j-i^ J jjJUll j^oii 

• jr>- ur 11 ^r 1 -* 1 - 1 «J*i^l J*>U 0 j^c, JuT I^JUa J J**ll J 

: £sL*\iJ\ J«Ul ,»I«J(j ^UJl oL*Jl 

Vi ^ cJ^Jl ^ Jj L'Lo UiL> j^& Vi J t J,LiJI Ujytj 

^ ^1 iJ^S/l ^ jl pUi! Jpj c SJJI; pUil LjJL _,i J* 

oUJt «_>Ijj^I J pAOpLw ji <ulpj oL^LJI Jwc JUa^ J ^-^l ^ rj i j| -i^sLl 
jV ji j^li j ^yji ^ ji ^ jpj . j^iy Jja ^ ^ JS3 pUU 
i^i Vi t ^LdJ ^Sli ^ j ^.jji ^ L«L y^L. j £3 

^jjJI l„ f _yL ji pUl ^ i^U ^iji »Jbb t JJi J) «U,VL 

J V^I' ^i t ^jJJI f L'i jjUil jL^ij ^ksJ J^>. ^ - Y 

Jir ^1 Jl^il jLs^t t Jwdl J v^Wl l^bt 3 | jl| ^fr y| ji ^ , J^i) 



=uL*il v^jUJl jL^I J Sj>I i^-jJb £tf ppJ-l j L-U^u-I J Ol/bllj ^Vl 

t jJUll jjp oblijl 0 y>-b£ cJ ^ J pr 1 * ^W>M J 

0^. ^Dl v_>**U) iJ^I ik^^l ^ J*jll fJjs s-£ JJiT . <->lo*t j-i* 

UwAl uiljlt j 0 lit. (JUll ^ S ^L* ^ JS 3 Uiil ^ jjJl 

: iJUl i,UJl 5JL.ll f Li)l Jp 3 JJr i!l UU- J ^-IpU, ^ 01 j c oUAjl 

ilSLilb-i*- - > 

oli^U-j JbLct ^1 t dJbk^ JU; c dlLp J V-Aiu-; •** or 11 J-^ 1 i> J^ 1 _ r 
^ i gi cJUjI ^1 gflsJl JJ^ t O^S^ > « SliJ jp v^s-t t gto t/ »l»^-l - t 

jl^ll aT> JL4-I JaJJvJl ^ XV aJUU 4 i* Ji> J J 4 ,^4- JjJ *UapV S»> ^ 

oVliil j v_^Jl ^ jji^Jl j j j! _^ r l-U^-L j c^jLII J-*iJl J^b UJuL; 

. iJLJLi 



: y*** crJj-^ f^ 1 J oOjOp ^JL-I *Jbb 

olil^Tl Jl I^U, ji o^ill ^ Ji 3 *lA,Vl ^ 1^ \jJi 

J> o«*£iil y oy^l Jp xTUl 0^, jj . 

■ ^L-Uj obl^/l ^ JJiJl V ^J| ^ j^l ^ Ji , 

. vJU. jr ^ <,yui s^LU iS^Ldl ^ t> ) J^li jw ot - r 

. U~ll 5&aU ^ Jp W»> J— iit j vJU. JT ji - Y 
. sr ^ iiSLi*. jp jj^, oU^jt J u, ,_/>UiJi ai - r 

^^-a*- J 1^ Jy>. (n: «Ja-^i ^!>UiJI 5 ol*_^ jc£ Ji - o 

oi*_jj>y jt < — u* y obit, v 1 — ^ y jvr ^ ^-j f _^L- oji' 

t oL>t ^1 J.U. J U yj^j J •JJl.'^-j ib£c U^. oLt^Jl >~l iJL^i oL^Ljl J 

«_>Li^ri t olit>U j oli^Jai J>Li^ri Up i-L*. oUyJl jiJ J 1 Ux_jsy j, 

t ^id3 <ijJ» tUJ 4 ol~>l> ^1 j oli-Ja; y #cfiL. j £*U* aUjI t o^ASs-i^ J*, i J»brt 

. oUUl J^j 

JI ^l»l ^Li J*5U ^ *i 4-jai Oli^jii jjS^ll <.UJI oUJUsll I^-Xj 0l 

y y lil *iui . i^Sj Jl^LiVl ^ j v-J-^ 1 Jl^iVl UjjJIj £A\ 

oL-ii-lL i^U-l i^JLAI oL>>; ^Li^Tl i^^c J**JI liljjij-aidl j ^U- yiJl v ">UaJI <^jJ 

: iJL^Jl IJU J ijLijVl oUI yiVl ^ iLllj Sijl yi\ 

■ Oaj^j 1 * L A * i * ~ ' " c . — 4 ^ iij/Lil ~<i jljJl ^ 0*^1 — I 

. l+^u Jp Lpjtfj liljjll ^ j| iLidL ^Lill ^p yjj« 0>" 01 Al^c - v 



? 0>.-.-a. t .-< 

: Jai JUiTl (t) 

oU^j alJP^I oW^ J.lAl j, j^l >fri i»l> ^ > 

oL^U oUl>dl ^ Oylyj Vjj'yKj ^ ^ «*> > 

>J o^li . 3,jju)I o*>L-Lwdl Vj U; J> Jy ij gj/Mj j JW* 

Z ^^[K]^ «-J*J ^ ^ M OB- bl = ( Eu.er ) 

[ £ = v + F _ 2 ] X - E + ^ = Z •■ W [F ] C V [ £ ] 



[ F ] c jj^l 






P — * js^J' 








C> v 



\\\ 




•"•j^'j [ £ ] (£) ^jVlj [k] (O o-W jUp * -^ <> J* -i 

^ ia^-ij oils' ijj u jt ,iL^*-» t e yiL. ay^- <_* ^di i)j_)-u* j j£i ^ ijj- 
ULi« us >-^l us^' v J-" 1 *- ^ £. iS$~s [ v, f, e ] t £ ' ^ jiiil 

r I «Jl c-Uy tsiJl J^Ull jiai cJtT lilt, sj^j ^*>uVl & oL— * - j 



? j yliil IJl* oLJN ii> J 01 dKx J»- -a 

: *J^-i- J*- (?) 

LU Ji^ 0) J«i »W 0) : ^ ^ ^ 

, r rxr oU/ ^ J* s^l- ^ v-^ »yi c^l «it J\H 

: ( c _ i ) j£i J IT >■** ;A 











1M 




1.2 cm 








L- —9 cm *1 



9 cm 



oU>/ iSLi jfe-i aji **W : (•— 4) 



sop j^ji sj* jji ^ , u J3 ^ Jp x oi,,. - 

JU-jft V' JW 1 gftaJl fl-tf^J vlLSCc o^T . S^yjl Jp 3^ SiU i^L, U: : 
(1 . C ^JI jV^I JujV o^L-ll v~Jl Ipsu jT . i^JLI S^sJl o-Lw. 



Jp <ki tf T J UjT^. ^ /J j^iJl Wai j\ J*j* jl Jl^Nl aUiJ j£.c 

^lai jT^ iX^Jl jli diJJJ . i^LiJl J»^Ja>- Jb-t Jp ijJaiJl 

Cf-A 1 cH J 01 ^ t iSLiJl J» jia* Jb-t Jp 0 1^ WaiJI 01 ^ ( J ^Ul 

jji^JI £>l !1» UL-» ok v-Jl 0 _^Jj . (o - i) JSO J ^ 1 ^ 4*U J > tfJJI 
Wai 01 J\^| w (^jLj ( r X r ) iSLiJl ol~ r Jb-t Ib-L-, Jl ( 1 X \ ) 
J* a^)[ p ]J : 01 tft iSLjJl jb»i Jp yL^jN 3> lJ| 

[ ,(„„, OT , ine) . ■• 3 '»;'-^- . 0,6] - r-^ Xf .„ t . ( iii 

i-UJt Oli-kJl u^t J*^ i^U, 20** JU^TI ( t) 

Jic ol_>LJI i^LJI oljOLl ».U '^y^t- oU-JaJj oLLua ^jjdl J^U 

Wrf ^ ^Lp oh 4 J l^iLi^ri ^ ^| ^f_, 

<J>ii\j . j±A\ j£) Ji jjuji tail , ol_>b ^Ij r >Jl_, uLit 

^ ^yJl ^lo, JJ_, 4 ^U^iS/l o^i ^ Jp jiaJl >'l y» J^il ^yJi tJub ^ 

: guir at-t 

? Uoip t/ «» fc i J>-b d^JUi iL. - ) 
? SjU^- oo^a; oUjJI ^ jo'^ll ^id I yj^ LiJ f - Y 



J*U ^ O^Jl >~ Varna , U> ^ • ^ J ^ .i* 



( 




COTTON 





jy\* lil ^ ^ |f t ^ J ^ ^ 5jU _ 

« ou ji ^ .j^i ^ ^ ^ ^ 0Uaj ^ ^ ^ t ^ 

Ji >iJl iJd Ojj J J>!l ^ ^ t hjy ^ jj ^ ^ ^ ^ 

A ~ fpb ^ J* J*~ j ol~idl ^ jj^j . ^1 

a*Lj 5,^1 > 01 ^JL . jcSji jjujl OUJI j, '- 5j i^ 



r >Jl J f o5eJ ^1 ^^ili J> of Vi t ^ ^ oL^LJI 01 ^ ^1 

J^Ul j>=Jl J L.U c-J M Uj^iVl oUU-l « o^^l r> kj sj^^ili 

. i^ldl <U^D yisll ^jy^Jl J vj> ii> oUJ'j S«ldLI oL^Jl 
V ^ LU Ljj 01 >l ^r*^ ^} J ^ . t _ ji>fcui j y^, 

: JVtT oli^UJlj JijJi 

3. y = 2* - jc 2 T _ ^ (~) 

4. > = log 10 r ^ ^J = 

5. >=x 2 + 2« + 4 

7- y = k 3 l _ • . r c 

8.jc 2 +> 2 = 4. ^ - + -=^(^) 



i = + (A) 



^Ij- y = ^between jc = 0 and x = 3] X = ^ * = ^ ^= = ^ 3Mi 

0~ y> f dJJij c ^1 LU J>J oL>" ?T* a^N ^ 

( V - 1 ) 




0 1 2 3 

/ 4 +/ 5 + / 6 = 1.06 + 1.25+1.6 = 3.91 



W 



: J, If ^yUl Jl jh\ 

^p 1 y rJ^ <Jl1i^ o j^iT ^Jai ^Jj^^-L «ulp JnA^ t£JtJl jl J* ) 

? i^JLu.Al ^ JJS i^P f\d>cu*\j aJp Jho£ <^ jjl uj yd\ h+p L? ^il J ^ 

? 4jobAl uL ybJl aju a 1ft plJL^u-V olj^ *)Lft Jft ( a ) 

? * Jl&l ^Jaiil L ^ ^ ^jai (.IJ^i j£x ^ f j*)l ^1 U . Jp! 

: oUUl JJ^j (%) 

i ji, 4*Jai ft Ull ^p Llj ^1 dU; U^JLU j v ^UaJ! l^ip o! ^1 olilJ I jv ^ 
Lc jj oLL I ^JUL4j v^UaJl jl OlS^i -LL^I JIjuS" j . oLL^t j-JaJj v J j ^ 

Jv Jaj^ ^IH J jjliil ( jj^ju/bl j\ ) J V*^ 1 i-^l^-J ^-UJI J <Jj&\ 

f*yS O^i 3jyw» OlPj^ Jl J^ai!i ^Lijj . ^^iJlj ^yll ^UJl 

JT ^ f t jJili oL*SC* ^^JJI i oj\j>Ji jX^a) 

j; 01 . JjjJ-l J >J! JT Jp ok! yaii J^-j ^ ^ V 

. ^p f.ii! Jju L Ju T • JT ol>^; J>*^Jj 

• ^yWi J^- 

0 ilf.N <4J^ J jl J U j^^T J^aAll ^>wi t Ju>- ^ Jl JL JOy- ^fc 

• ( Jj^ 1 ^ ) ^ ^U. Jp 41T L^>IU lij jJjOI 



[ F = aC + b J ^ + rl = J> 01 y> 0 yUJl MS J >3l Jb4 01 . ^\ 

J» t I c ^ [c] r * 5jl>l [ F] ^ 

-^J 1 |V, o] r t j9 ^ Jl^l u^o* ^* [ fl and 

[ a and fe] _ t f ^ aU&N aJlsll 

First, F =aC + b ^ + f\ = J$ 

32 =a(0) + ^32 =6 rT ^ ^ ^ ^ + ( .)f- rr 

therefore, F = + 32 rr + rf = 

then, 212 = a(100) + 32 1.8 = a \ ,A = 1 *~ + h ■ . = T U 

therefore, F = 1,8C + 32. fT + r >,A = ^ 



o& 3 ' p- 1 ^ J oL^Jl >u-l ^a-iji iiLJl il**Sfl jw? 

a^LJi c-Ji oL>woi j . <^>.t j^u^ y • y y ^ 
^jiiij ajjii ^uiji j!>u ^ oy^j ^i-rij ^uiij £*uii ^Ljy oi >^ ot 

J> 0i j^C c^JJI jJUJl « a^cjTj 0^ ^aJLil 0 01 

r l^w-l 3uJ^il o^Nl ^ J^it oOJLi jl&SlI Oli iiJbLl Jj oJlS^JI ^tb Oljjtj 



J ) Wr oL^LJI ^jd ^yJt ^1 dJ -u*I ^JUl uaT^sllj gljl ^^Jl v b£)l 
a* Cfs-^J ^W^M >^ y^ 1 ^ ^ ( S^y^l Jl 

J-Ui jl^i^l ^ jiiT Jp c UV<5 fU- (Maletsky) ^£~z!\a c MV<5 fU Varna UJi 
oU*L> Jlj f jJUJl i t « ^LJ-I ^Ika » 6 i oU*L> Jl jJU^ » {£y£ ^ <. CjL-^LiJI 

uUL Jl ikiAl ^ oNUll ^ iX^I (( ^U/y V LJ*1 b j « 

^^iT ja oL^LJI J^*i S-L*. j 5 jjiT Ijl&t Jaiilr J jJ- jl j£c j ** UL^I oUL 

*oU*L»JI jfejljj oUblj! 

J*>JI J j&tt jl jJL^jc o jJ>j ^\&\ IJuh J oU*l Jl uUJl ^zJ j ^oli 3 ^JL-ljj *upj 
. oL-^Lj Jl l/ a^i>- j ^!AJaJl ^JU- j^. U>LiJ j 3 jC} jtfl ^ ^Juk! I4LJU; j\ \+**ju ^ 
^ JLJLJJ iksAl jli c l^ljb^-l ^ ^1 oL*Jrt ^Vl J ^-jjOiS Jaia^ Ua^j 

: 4j ^naJI a .a » .J I oLaII 

Jl oli%Jl j ^Ull ^ 50pL^* J h j vc^J! ot~*il f Jb^u-J jl j&c 

c/^U ^i>Jj uUL Jl J ^ilj f S^Ljj oUL Jl olLt J j S^y^l 

^la^^l hj^\ 3 v»^JI J ^Uail LJli Ji UJj . jlj^l j ^%Jl ^jJLdJ 

: oLtfl Jl J^Ut« j 
• ^ t^W^j 0 j j*** — \ 
. 4iLLi £jl a-J 3j j*** — x 

Mathematics Teacher, Arithmetic Teacher, School Science and Mathematics, Creative Computing 
v*J*^ JjUJI olytJj 1 oUisL^I ^-jjJJ JJ» j « ^W^^J' » U< ^LiJl : J (**) 

. ^ ^Vl ^yJi J jjJl J U y Uii j 5 y>U!L 4,/" Jl 
SybUll ( i-f>J! Sjljj ^Wl JLp 1 a^ / 3 oL^LJI jtjU ^UT JaJl (*) 

. (mi) 



• cVj 1 ffV c/ 9 ^ ~ A 

JJL- 01 If ) aJUI 5 »L»I I^IS^L ^ jlJdl JT JU tfLJLl o^jiJLJl y *l jjdl j 

: oL->L> ^il j a-!*p ^ jj^ ^ji; J ^11 jwjjil u> ^ 0 y<A 

j^ij ^ jy*JU A-^JUkl JlSLiNl j PjUJl Olj^lj ^ J\ 

. c^Uiil j jLidl j ^TLiJl Jt. ft b ol y& - t 

. juJI J^sll JUI ^1 ^lySfl ^Li oIj^Ij Jbjljsll >UlIj 



. S^JuJlj iJ,^l ^W^lj V--^ 1 OULU^I 5^1 j JA 

^U-jVl ^-Li jJ&j> 5 J»^J ^iW- Jib-" ^ 

* (sextant) 

f-Uu-Jj . ajjU. jJUj-j o^^kl. JJy jL^-'j y ftUAos— Vlj 

. JUjjd! > J •»* cr" ^Vl ^'>^ * UI ~ r 

• W*r-yj Jj W ^J 1 * 11 (P* ( T ) <>* ^J^J cMyJh r io^i - r 

VjLly *Ufc-/)[l iJL* Pli dAJi ^ j . 
j£$ tf JUI jJUsU olaLil o'li »UfcJ)[l ; . JJU-ll *i.>Jl UU^I ^>JI 

Jja ^ jUax-Vl ^.jJOI J ,JUU3 ^jll jjjJIj t ,JULI ^1^1 j> Jic ;Ji $ 

>l v/JI Jj • > ^vr f U j4 UJl NCTM ^^"Sll iWjH uJ* tf'v 11 rf^ 1 vl^Jl >' (*) 



l>j»Aj LuLs- 0^. 01 tfi ^•^Aku-^ U lJ *^iJl Oj£ ot U J^ JJufj 

o^ii > ^ os^ii ^ r* J^*' J' 1 ^- ^ ^ 0 > • ^ '^J 

,ju ^ lili : Jt. ik-i j- . y> y» I* /*1 J~*j >~ y ^ Jl 
lip aUI) J-iil cL> o^y J* ¥ ^w^l! iW-Nl Jl ii>3l «-U iy { lill ¥ vjj 1 /- 1 
ilSLill .Ju> J* ¥ ob>i Sd>Jl c >' J* ¥ ^ L» J» t J-* 11 
j,ju» oj, J>JU ¥ oL^u- y ^laa-l j£c J* ¥ ja »-^J 

Ja ¥ Lib -<u*\l~\ iJU-l »Ju» Ja ¥ Oi-^J 1 Oy 1 ^ 1 Ji-i* 0* ? 0^>' 

„Jl* } £>J4 lit* ¥ il^iil a» l*V JJ*t J*-^ J* 1 

«,1a ^fc; SaU-1 j&c Ja ¥ Jttf f op La 0* ^ J* ¥ UiU Ji* JijU li* Ja ¥ cAj*& 

^ Ja ¥ oU>il 

: JiiljA i-lji j V ,Jt ^^ ( Y ) 

^klj vwJl wiil >l j o-J^Ltil J^ v-Uai (^) . 5ibc > J> J atj -b^/ 

Jii : Jt. ys-l i yi\ JLw 01 oU >il ^ Lil jaj . cj°*£-i±\ 

¥ oU>JU tf ^Vl jaUU ¥ ^1 >» »-xa jUf-y 0> ji' ¥ Jl*l li* J idj^ 1 
»Jia jJla. Ja ¥ y-il e Ji» "**-y »>yr iS-^ ? >«i | j^La* V^V lS-^L- 
•ju ^ J^jB jCc juf ¥ oU y-il »Jla ^ SJu'Uil <^^U ¥ tf^i 'jjU^ oU>il 
oU yjtl »Jia Ja ¥ oU y-il »Ji* j iu-^il J>!lj j ^LiilU ¥ L^-biJj oU>il 

4 Jia J^j Jaj ¥ JJ-I j LplJbu-l ^ J>S } ¥ i-ljJI jjp^' iVy 



: Vs-'jJj fcjjrjl! J jUll fba bfej (1") XJb- jll 

oUUl jjos- jjlf . 50,0*- ^Jk; jU . J,Lcl ^pj oli^U ^ d-^l : Ji. ^ijl 
ili*f vL^I ^ vl^l . JJJU yU* ^fej OpI iiLat J»-U. ^ J,U . i^^yJil 

: lUt-fl (CjSij (t) at.>i 

oui^viu : jju i^u a^vi ^ j^uji SjUj ^ . juf j jr 

^JilU ? J^l ^j-Ti ouT V ^J| J>[j^\ jp opL- ^JJU V SlCiAl ^L^J c-a*aJ 

, jlail fr^^L. ^>*>UaJl jJUij Ji - T 



. J j Lib fiUa^Nl fLiJI ^/>UaJl jJLcj jt - t 

. oL^' Jl ^ p ji\ >dJ otf%Jl ^/>UaJl jl - o 

J^j oliLi^Tl J^J JJL- £ *U£u-Nl oUJl aJUI ^/>UaJl jli 01 - \ 

. OL^UJI J O^Still J^ yr-lj <JbjJl J> ^ J! - V 

. j^Ldl ^> j oU^Jl 4*^0*) j^i JJail Jp 01 ~ A 

. wljl t^Jilil j OL. jjl yLl c/>UaJl cJui^j 01 - \ 
. Jl y>-b LpA^o J>\ J JaJI ^>Uajl ^ 01 - \ . 

01 ^ si-s^ *U^-Nl U^l g J^l y\ Jl liiL. j j (TJii; ^ ft Uii-/tfl ^y. 
aLlAi I^U, 01 If . J^l>l oi* J iu-^il ikijSflj 51^1 ^UaJl Jtib 

oLoJj iUI jp c^Jl Jp t^-io' 0l ^ J jSlI <U Jil f UJ! ^^Wl r Ucu ^ j 
0 ^SvJ 01 Oy^'j ^*>Uai*-Nl 4 aLj^I ^-^jyj Jp Olj 

Jl ^/rtJJi \y^Ju j\ jyj*i\ Jp j . oU>b Jl ^.o-^ J ^ jJl iLiJi oL~Ji 
ilt-l J V 1 * 5 ' J ^ >^ 3 V-^-J oL-l Ji^j j-l >5I 

isJL. cA~>L>JI j t £^Aku*!>0 0^ ^*^U\ 01 . jj» Ja*; aJj^ oL^Ijj 

OliU-l lf> ^ J ^*>Uail aLl-I J^. Vl piull Jp j . ^Ua^l ^ ^J! Ol ycLL 

^^JlaJj ik^SO ^1 J>-\ J ^r^Uai ib.1 01 Uajl 0>U*il Jp If t oL^L* 

. oL^L> Jl (JU; J 1jl>- J^LiwiS" U j j J 

OL^I. Jl frUai^M) O^ 1 <^ J^ -^P ^iPj Jl ^">Uail jji^ J t 

J Lf-lj^uvN oULJl £?*J- Cj\ju+ tlilj oU^il ^51^. Jp Jj^JI J jijbf l^-J 
Jp Jjydl (I) : ^ijNl oJla J ^tAJail j^aiJ S~UOp ^L^-l iib^ j . wL»Jl O^A^Lill 
. ii^ildl 51?- Jl oL>1jj J JfLiJ <il Jp S^Ip <Jl Jxj^ l^.lo>wwlj oUJUil ^ol^* 
( ^ ) . wljjl CjUJU^U C^ 7 ^ ^! v-^-^1 j^Uail ^ ^L-jjdl ^-^j Oj^JUiU 

01 ^t>Uail 3 Jl 3 y^j oL^Lj Jl jA^> J J*4^ J^p ij^ll J ^Jlj 5^1 yiil Ol jL^ 

J OUtflj Jl J*l~ 3l0jl j,* j^P Jl JP ( ) OUl Jl ij^ll ^ j^Ul* 1 yOi^W 

J^.^ J OlJlJl ^J- j < JiJj jJy J 4JLJi ol ^ ^tAkil jiiS^Jl 01 ^ JjlLI 

Jp ^4 j . fJLjJ^j oUiil ^mi> Jp y^JLU Uip J'LfcUj A-iS^il ^Ij^ju-1> . oLs^L»JI 

Y»0 



I 

£ (, aJUjo oLjL £?^J ^xll ^ li^ ^iii" oL>-lj ^*>U3 ^ Ij-ijaj jl oL->L ^Jl j^JU^ 
< ^Jb y j 3 y yil jUil ^JajJ oIp| <i>- tUai^-Nl J iillill ii>- ^JJ j 

A3 jU* ^SCf jOi Jit £• o ul^ j^r J J jl* j±* ^^UaJl J**j jl *1>- Jkl oJt* 
j*Sl jl Lye* jJLj ai l^Jl AiL^Nl j oL* jLdl ^JslJ oiUL 4~JLi jJUll fLi jl ^ p-*^ j • ^JL^ll 
cJljT ^^UJl ( JLo jl ybj 4 JUaiu-Vl gij+di J»J^JJ fcL>- jjUi j! f^yt? 

cy^UaJl *UaP|j J>-Jdl jJUll ^lia jl p^il ^1~>- *Ja^ JL>- J\ oJlft ^ j . 0 

aJLp J v*I J^l JlI jtfl j^J ai - VUiu-Nl J >» f.>uj - ^1^1 *i^>l j 

Jl~j jlj tUoiu-Ml J ^LaJ 4jC ^aJ J*>U. ^Jl ^JL-Vl j J J-^ail ^} 

Ob ^xSl Ijji 01 Jil oJUb J jJUJU jXjc j . IfJJ SjLi^l ^1 <JLl-^I ^ jujlJI 

* 

luJa; bU j ? oL^LJI c-JiJ bU i : JI^JI Jp ijUrVl I^JjL4 0l Jp 

^I*Jl j |JUJ 5jL> ^ J-^ailj t ^aii-J 01 ^ fr U ai l^ Ml J Js> ^ls> J-^ail j| 

. jiyuJl il^l Jlsu : ( ^-jJ! ^ r ) ^LJI <^>^l 

^jOaj 4jl N| . ^Jl cJ> jUil JJiJlj 4-^>l>. Ol j If* A^aj ^ jJlll iJL* v ikl> 

. ^Uai^Vl ^r-w-L 4j1j^ Jp e^^UaJl j^S\j jlj ^ll ^ j-^aJl 

ibu-Sfl jji&l Sj^i J[ ^ jj Jt^l 4j jJai J o^^i frU^iu-Nl iJLp byyu 



(0, 2) 




0) 



Start 



Jlf^l ^ fU^Vl oLI^ iiy^j ^LJI £j^Jl Jl i»U^ 

[ (H, H), (T, H), (H, T), and (<*> c «J) i « ^) ' 1 fi *> 1 ^ ' ^ 
y, , c ( ibT = [ T ] ii c = [ H ] ^ ) U JjiL* t Uil A* ( T.T ) ] 

E,or£ 2 i S ] T J + ,Jy. TC y, C ^J J^l^J ' O^il— [E,andE 2 ] ^ 

. [ P, + P 2 



•*M 4> [ (H, H) ] t ^) o ^1 lili t LT a^i t5 sJ a i jJl 

lilj jL-Jl Jl «»L~. io^j l^T^ [( T, T) ] t ^) Ojii-I lil < os^l Jl Ja^ 
iiL~. iJ^j i.*Jl iJ^[(H, T) or(T, H)J > ' 2 -') > <*■' ' ^Oywi^Jl -^l o yfc-i 

jl ( • it-) dJill JL- i»U Jb-i jl* «*^*Jl Oli oyV joJaiJl tUll -u, 

( • ' t ).M \ i\ ) ji( y c . >y ( \ <-) 



„<-,,» -(H) t (i,l). A 

TT = Y X Y = ( Y '-)J 

„0,2, .(±xi-).± 

tt"t x t"< • ") J 



J_, . ^Li ilU jA Ol (JUil Jp Ujl ^ *Uis-Vl >i r (J i« 
^ Jl> J- ijU-J ,JUll J* OlS^I ^ SkJ **y. * 

J\ yUis-^l ^jj^l Ol lil . 5 >L« oUWl (C^i ^ c^ 1 ^ ^ 

. =u&f orjJ ^ J* 1 - 0 " 

: ^ jA 0* cfs JUI 

v\ n n n n u 

Lai! aJp cJL*» U II* : s-^ 
. ^ jJb ^ >*Jlj ^bL^ ^ J j& U* ) = 3 

. j^b jto oi p : vJU» 

? ^aj lit. : j^I vJU? 

> J^-lj ( . « . ) U >i . ( ^ Jl j^j Jl ^ ) = Jj* 

; »J t d ) Jp L. lij f* ^ Jl V ( (H, H) ) ( ^ ' ^ ) 

' • aA-j ( • « • ) Jl ^ ^ P Jl ^> ( (T ' T) > 

Nl> sJW 4*jl f ) • ^ ^ ( |4 " ^ ) ^ J ^ 01 

? > lit Jn ( ,JUH Jl 

. ( SiSLill tSf. JUuuNi J IXi ) : * 

- ^ il yhJl j ( . i . ) j> W S\ Jl^l 01 >! • > diil = 
L^, tf tj , A x j W - js. d^Ji J\^ij { x I -t* ^ 

: y» iHl J^b U 01 Jlc^l Oli dAijJ i ^-^ ^ o 5 ^ 

n m t ; t t ' 

^ u . > iUJi W- o j^i ot jjy-i o* : P 1 - 19 



. ( oi* jp 4ir j-^iii jii r _ > 

. ( ^ijjj^ <J"ti J>^" ^ -:-^2 <UiJl ol* -UPj C c5 j^l 

jlj (. c • ) jlp oww^ jy^u- t J viJJi 

? ^JUi fUi lit J 131, 

j c j .... Lr >- t £ t c ocu* ^! J^Vl O^r y 

. oN\^Ni h»\zj. Jp J^i 

. oL- j r J LPi 

iJU J £s^Jl jL^I J 0 /jU diliJ c -L>- vJUaJl £-1 j*\ 01 J^iil jjk ) 

ikiiiJ AjU i y iyu Ljli j J>"^ (j**-—'"^" (J L 1 -^*- 

^ Iju UlT frt5 lJl tJ i»«s- oivL>l u^u. j 0J» I! t ( • i • ) 



: JL 




• r 

: U\b 
: y-T cJU» 
: JjSfl U^l 
: y-T Jli 


: ^1 

: 




= ^ T 
= ^' 




= J» 




: a 





uL«j ^Jill J>-lj O^-sr*- £^ 01 J\^l Oli II! i ^>w» li* 

JUo CJill J>-b ^ jrj>l ^ Jt^l 01 iUi i duos' Ail t 



• w J * < 

( oL* j C — J <JUM jUpI jjhj wJlWl iJUb J./atfl| Jii, ) 

? Jib Jp cJU^ ^uT 

• rr x n x rr ^ « 

( J-^i J«> ) 

[.(§)']'< 



V 8 / ? [ n ] o 



. ( Jj_^Jl Jf. jV VjJbf jjU! JW ^y. ) 



M wJLU 





: uJU» 


y* 






i_ 






: UIW 








: ^Jlfc 


y« 




y' 




y« 


jLb 


y' 











t 


Y 








■4) 





. ULs^j JLiJ Oil : y-T cJL- k 

[(|)^]" ( T'^ ^ 

? £s»w> IJU J* ( -JT J^aiJl JJ Jl J — W ) : f lull 
( UlU J* J-mJI j\ y .) : 3 la*-"** 

yiv=> : i»Jlt 
diiiT *;) « -*f : yJLJ* 
^j^-l fJ* JlH J-^l J*' 1 " J'j-Jl l-i* ) : J la*- 1 ** 

t ( > 4 > ) i ( . t Y ) J»UJI ^ JS" -i* ♦} ^sll ^ J Jl^l U OiJ : ,, Uil 

[ n + 1 ] (> + V) jt J JU< ( . » Y- ) i (>i - ) t ( Y t • ) 

points (2, 0), (1, 1), (0, 2), (-1, 1), and (-2, 0) after « or 
n + 1 trials?" 

' A ' \^ ' ^ ^ ^ ^ ' Ub ^ J ' ^ ^ * J * I > J - 

. «ju j& A t A 

i f i \ • • n . n 

/A J bj 4 j,Ul oylill iUil ^ jJ-i 4 Lo- 

U Jl UUj ^ c^^' ^1 o W ja-Vl J OVl ^LtJj . oaJ| ^ 
J ol >iLU : V jl . a^iil «j* J oVl U* ^ 




? dUj> fUi UuT 

:>U^ 3JL>- ZkJ* JUj Iaa « iJiiLil j Jl j~Jl » v jLJ Ja 

( dU* Jp ) 

? a1£*JlI d Ju JA- ol* >Uil ( ^>o ^ 
. iJUl ol ^Jail Ujj L~*l ftLiSfi LJtJU aii t UjlpLj (1 JL;) 

. ho j&\ J*p j t JJ-L LJ^I jUI c^S" y 1/ J^kl bij J j*~3 

( A^^Ail «JU* Jp J^fliJl jil^, ) 

J*J* u* Jp ^cCUa^j <Jjl*I ^L- jL p&y&Ju* fJ^r j Jul oj>} 

* 

. L^ijL dJJi LUi Jul 

. t e * * 

. ^^uJl Lja*J IJjlxil U fr lja>.l Lz-> y> c tl^^l LuiiU Jul t 

. aJ| J^^j LTU c~ii jl U^U j i iU! Li^ 
jj- cJj ^oa) JIT b| . Ji- SJu^ J>-!x. oJu JT t L-s^ 

jl^l 0^ ^ JL- Jp <ki JT ~lp 06" y^dl t L^l 

J n = 3,4,5,6, ... ] 1© it <f = J JJ^l a!j\^ J O^Py 





Ull 

: 








Ull 










Ull 


?— 






r 






: ^Jlt 


^< 






Ull 


c — 






: vJlt 






Ull 


r 






: vJlt 








Ull 


f— 


: 






■ 


Ull 



: ( n - i ) 




[ (H, HI, (H, T), (T, H), and(T, T) ] <«> « ^ < (u* ' <a) ) ' ' ^> * < ^ 

^1 pSo&C ^ J^iL* J >«i ^/d** flOs^U-l J j Oij . ( . t . ) -LP i.1 -Lit 

[ (H, TMT, H).] (o* ' <a) ) ' ' j*) 0* 

5JLi— T v ^UaJl jL J* ? ,JUl| Jp I _,JLup! J* _jl oU^Ull Jp J _^»JJ ^ i^,\J~\ pAjjUn 
jp J^iJl jJLu \ jU ? *U»iu-!Ai SJUf 'li > v ^Ua!l f -Ui-I J* ? ^Jup ^ I ^-tf> 

»l ^i- .Vt U*p j jjiij jlT IjJU jjw: jl jJUJU ^£.1 J* ? pUiis-Nl i~Lp 



^yji c i y (jun f ^-oN ujup ^ . «ir j^iJi ^ 0/3 ^u-i (Ji~ 
^ ^1 ' ^ r^ 1 ^ ^ JJ * SI r^b^/^J 

OiSy J ^ «Jjl# fJ-sIt j ^ vU-l oU— Jl c iy 4 ol* ii^j 

4^l4-l J*>U ^ wbj Ol^ s--^ • ^ J Jl ^> vJW 

Joyce « Jjj 4 9 J . olWs*N» j oliU^I j V^Vl oLiiUl ^^"j »4 J 

; \ «\Yr jiUail J lWeil 

J^U_, . J j» jUJl Jai ^ i^~J gLdU ( ^U^i 4^JI ) C V • 
J> j J^.iiM Jj'^ v^W r 1 ^- 

o^Lw-V v^U^I Oli ^1 Jj . ^>UJ-I j-V 1 ^ 

T>0 



aJIj^JI J>\Jj&\ Jp flJuTlJ J i jtsl i^ULl oLL^l £->y: J*Jj . j^Ulj 

jj-U ^1 oLiiLl! ja S-UOp *Jyl iJUj t ^^AWl oLiiL* ^o^l IJla 

^iJl yb oLtiLll ja JjSf! g^Jl . jJUii j^-U ^juc ^J?| ^ j t J^i J^b 

■Ai ^^Ul jtT lilt- Jb-b*d j£T J^iD jl jyc UUaJ aLl,! 4^ji ^ t ^Ul Up >^ 

j! ( *WD 4jl VI jJUil d^T jA oLiibll ^ ^>Jl IJla j! ja ^ )\ Jp j . JbJbr 

. O^-ji L£jJl l£>^ ^r* } e^*>Uii) If ^Lj^l ^ <o*>\i> jS^C ^JL* ^1* 

yi J ^ j 0 Ll* v^UaJl ^jl. Juj^ U ^J^l Jsoil j . JjU^O 
N>y j olp ik^Nl JL-j jJUil jt ^* ^ )\ Jpj . v^Lj oli^Ap JjU^TI 

Jji; L^>- 5jL*j Liildl ^^vt^ jJUi! j 4 eJLt^*A] iLU v^^j 5^ ^yJllJiA 
^ ^>wiJ jl yis^l J-LcdJ lw idU ^iU^I cJLi^l oLiiL- j^xJj . 3 ^1 

. ^Ip Ij^ JiO ^i^M* jj^b ^p oU^t" ^U^u-I Jp U*>U 

j! Jj^j i jJUil 1^X1, 5Kjl. yi ^ r ^p SjLp JuaaII oL^iUl dJlill ^ yll 

JT ^jj^uJ jj iiSOv* ,j^>o j-lp 4ji ^ j • J^^ J ji^iiii 

. ^^UaJl ^Ji^J bu^ ^jju J3 jJUil 01 J*L^!ij d^Nl ^y^Jl^l 

0">^iAl ^j-U -Up oLiiUl! ^ ^yj| 1 1* oUijJl ^^JU-* ^ ; op aJS^j j 



jJUll jp j^a^Jj wJUa)! J^>- AjLiLil ^jjl lift f^i ) . aJJUlI oLpM j ^ ^ Jp 

^ JlP j\ ky^y^j j\ Ua^ j\ ixu? 

A-iiLi! Js»u JIT I Mi . oLiildl ^ y UiJUbl j r Jxi! jl ^i! ^ aJJj jJUi 

AA._ywfl.il Ob aJuiLL! jli t ^" ^ yj? y ja ^j^UaJl ^So: A?rj3 jW^' y> J 

. oU»bJI J ivUll JsL^T^J aJML^I AJUai^Vl oLL^J! ^"AW 

(Y) . ap j^n^S" UiLil^ ajU^-^/i aJ ^^UaJl ^Si^j <JS y (\ ) : ^ a-pLJ-I oLU^il 
a-pL«^ aJJL* (V) . aLju J^lJ^ jL^pI j <_ii ^1 ^ ^.j^UaJl j^s ^JS ^i! ^^J^tJ 

oJufc Jj£Lc)l ii^LA tri e^^ 1 i>LiJi J aJIp S^LaT ^jJ u **J\ j\ 

Jj ! Jj? ^ Jl>-Lj j>^i\ ^j&J] a^pL^L! AkJ^^I j oLiiLi! Jp j j^k^-o JLf 

Jw^l Aiuij! J aTjUI! a^ bLi^l ^ jsiT^tej . a^pUJLI oLJL^i J /"i^l 

Ak^Jl J*>U wbj! o! ^1 cy'^UaJl aJ jJUi, UlSO apUM t ^pUJL| ja \ j3 > 

^i>i> 0y jj! yA\ ji^ JCi ^*>Ua)l ^^xju . apU^JJ v-^Vl (JjIJLaVI j v^a^iJl ^Lpj 

J jL4 ^f! j*uJ\ j a^UJI j^sU-U- 0* jj! >Jl . apU>J] a^p^^I Jil-uVl j a^UJI 

apUJ-I I-Uaj LiaS jj^^lj ^xi y>-Vi ^/ajJl \^ t apUJ-I Jp a ; *^-JJ| ^Lp j ^ y 

. l r JaJJ* J aT jLiil ^ ^ Jai ^ 

rw 



iSttf < r ^J- op\^I oltL^I j £»1>>J oLpj ^lili Jl ^^U* ^ j%£)l ^t^u 
^Ji jil Jli ax^w iij Ja; aI^jj ^UJ-I pJUJl *JLp pJUil Uj^pj . oLj?L J\ ^Lc Ji* 

^.UoiVl Jix 01 j£c ij . <jj!\ 5JUy ^c^Sfl JMJia^I V^\^l p-r 1 ^ 

Cii !i>l ^1 Oij . jl&S/l ja \ey3 } y ji\ i^jjJL tjS ^*>UaJl JT ja 

jis* o^lj blj 4 aJLo OjJOj tJauj djl^ju Jli / ^p oIpj^I 

Jl Jl I A* . ipU^Ll aJxJLJ! J SfjLiJLl J J jJLioL v *>UaJl t> , jujuJI Jli b } 

li* Jl jxp ( o £ ^ . ) yb ol~>l> Jl J J**ll J J^iiJl J LtiLdl yJr ji jVl 

j£jC^ J |f t :>! Jl 4~>. ^ Jil olP £* VJ*^ Aia-iJi (-Let j£cN J\ jju^j 

oi* Ji- J yiSll ^ L^j UU* * . it. ou J*lT J-*i ^ 2LpL^ ^JLji cS> 01 

(JUil UXpj . aJUI oUJjJj oblij yjj jlj fj ^. J^lJU; jl o^LM 

J^L Oij t ^j^l J ^ OWaJ AjLp t5 jajJ Up o ^ ^j^i 

J £.1^! J Uliii (^o^j (trbLi ^p ^1^1 j j^v^" j* U^op S^Ljj <pL^L| 

ui^i y ^ ji ^< y ^oii ^ ^u^i j,LiJi j pjuii oi 

j\ Ak^i\ A*.y j\ j\^lA\ j! J> jl!] C)j& Js jJUll Ulj c jl J^LiJ JT Jp 

Jl Jp. JwJl j ^UJ^» J^P ^k? J UauiJ Ijji pJUll J^l Jl . fr U| ^ j|| OiUl 

3^^, ^ (lU J^oJl r op ,JUl| Jp j^S; ^U.Ll J^Ji 1^ lilt . AkJujNlj oLiiLl! 
J^o; J^L Js ji\ \Jj\ ^1 j . *T jL^JJ il ySf! ^ ^ jl J-^Ji f JUL" J^l 

^11 oN 1 ^! (T) . ^U^l Jp JJ^i J>! L^i >^ oNULl ) : ^ L^i ^Ui 

(i) fOidl jp Uli y <p^l ^uJ ^1 oNLLl (T) . aTjUuII ^p .lyVj ^ 
^Jj N jjll ^JJi yi (o) . /ill ^p WjU jl ^ > Ui r ^U,Ll L^J jb: ^1 oNU-l 
Ol j^L ^^il l^i J^Utf ^1 ^jSli (1) oUU Jl ^^iaJl I^jl^l-I >^-Vl 
^1 oNULl (V) . ^ iu-jdLl J| ^Lii j ^UJJ ^1 j ^ Jj^ j jt <JU^- 



^ r wUji i^Li jUN *a~A\ oUkdl ii*,! jp l*» ^r^ 1 

. i-ljjJl 

Oljl*- IjJU* Ot Jl O^U -tf> < oIp>** J L J^.N Oi 

Ukil oljUil >v v-J^' Jl J*S* -V J ■ ls^ 1 ^ U 

oL>M a* -^ ur 11 C > U| ^> lib ls^ 1 

. LpI* 

Jl c b^ Jfi jt I^IpjL, J J-^ Ir^iil 0 ' ^ ^r^ 1 v^y" 

oi ip^l J* j+tf . l*.Jtt ^p olk^U Oj^.j W ^1 oUUl 

^_^JJ ^LJ ji v^.j . <p^I *l>i ^ V JT o> S-ijdl oUl^l ^-jj ^ 

Jp^w? JT jt pJULl Jp iA»i ' ^ J ^ ^ J ^ UL ' 

pJU-JU >Jl Jl JjLf 0J» ' r 1 * 11 e ^ crij* J* ^ a J 

^ JbLl ^ ULfr J-J» V^T ^^UJl ^ U^j . 5/ -**r^\ 

jlJJC TJ^j oliLLo l^sp JS W ^ a-4 jt ^ pUl S-^L-ll 

, ^yjii- 9 v br - r^i J\ o^iii > J 

: \mJjJ lii UU* r ) «j-vp j J-aill Jj^- ** 
^ } , ii^ ^iU- f joL- *^ju J i ^ >U< i i-JW JW^I Lf^l J 

. «^Jl ^jjl>- ,^LJl oUk^ i^-^l I <jJi i) i~jNl u - t.' ^ - \ 
. JLJI jci jf»~*is \ T i*-M f ^ '^W^ ^LJI »,J oi^rl - r 

. iiLx^% ^a-" 1 ^ J^* 1 v^-Jai - t 

. «^J| J^Tl CJj .iJUl yJU £J^- j*-Ji i> J^ 1 a 5 ^ i 1 ~ 0 

. jy^-Jl \ Y i*»jL| f 0*. SA^IjJl 



. ^>JJ ^UAr Jii^ ^iil x^ yi ^a^jJI ^ j^L- juJI OIT - A 
JJ jJJ^j a-^JJ Ai^lp \ Joj apL- ^ T 3Jii ^iSLi jUx- J OiT -ot £j^SL- alii - <\ 

• J* ^ \*y>- ^x ^ ^j^-J OIT - \ > 

. ( ^Jl JU J xxdl ^SLJi iiipi - \ \ 

• o-^ ^jj J U 5 ^ J* ~ ^ 

x~J ) JUl ^x. U* ^JLU ^jUM V U! ^Jli* OIW. OlJWl 0lx>- ^1 OU^iJl - \ o 

. xJl 0l£* Jp d>^i! ^ ^1 ^ (I - n 
. (( xU )) o> J ^Li, Jp ^^iJt ^ l^l JljJUJl ^J^Jl - \ V 

Lr ^\ j£> Xu hu\J\ ApUI J 2^1* Oy'U* Jp JbU OX. J} J^j 4jl ^La, ilil - U 
XU 0> J} ^lli^ J ) A±y A^> 01 y&y JS*\ ~ \<\ 

JUl f^J! £-L^> <\ t ^JaJl j*u r <pUI ^ ox. ^Uj oly'U* iJLjb (I - Y • 

ISL/tf J J j>Jl iS^U ja j*u ^ OlT - Y ^ 
vUUl J l^jL^ JjU ^Ui^ jl~Ji 01 ( dJU! ) ijjOJ i^J^I o^li! - YY 

a* j* ls^ c 1 ^ J**^" 0 ^ ^^^i - rr 

5 ^L. jJlJi Ji 

JliiJ cJj JJ ^ jULl s^Ul ^.bi^. o jU^I aj-U; 01 ilit - Y i 

^ J ^ ^ f ^» JiJl J y~ {f~~* ^Ui^ X-Jl o-uli 1^1 <^J^1 o^lit — YA 

*L~* ^ ^ iji\J~\ ^LJ| ^LJ) ^LL. JL-Jl oXfcLi VI 4jJU) i^J^I cotf - Y ^ 



* . * 

sl^jL* iijj jp 4jLLJi 5 jj^ ^ii oIjLJi ^r* — 

. JiNl Jp a^Ij jL Jp ^Jlk JT ^tAkJl Jp oUUl ^ ^jj - 

. liUI ^Ujl ^^UaJl JaiuN - 

• jo^ 1 J* 01 j a;Lj .h<74 Jf - 

— * * * 

. iloUl cJj ^jJdl ^ ( dJUl y- _u ) £jj$L* o^Jl JiT ^UiT 

Jp Jjyd! Jl L-iJL^ c^^l JWl J^^ J If « j' ^ » 0 ^ 5 js^i LpLfr ^JL^ ^ 

: 5-^lp iJli ( italic* ) ^-i 

: JUI 

. 4J! ^ JT J JiNi Jp Ijl^I j \/\ cSj - ^ 

( r t ^ ) ^iJb - T 

^ y = 1 J > = j, (j*L*}\ cJj^\ - t 
. ko.yh — • ( Uai Jp 4J Lwb iS ^>*i7 CJl^ — 0 
( 0 < T - ) aIiaJI u/-1 



( v 4 r ) iUUL, u 

f (x = 0)] = °~ ^ ^!^r ~~ ^ ° 

= 2 |jc | + 1 ]> + ^ Y= •■*» H : > 

J>JJ ^U)^ j jJ^Lj ^ S^yw? oIp j^jf (J 0^L*«i a-^Ip LjU^Sj ^^U-l ^ ^.»4>1j I y^y 
j! . . . liTj tiT Ij>Jlp ^ Ji* iibyM ^yiJ! J oUa^Uil dJUb ^ j^Jj . ^j^JJI J»^S j 
flJub Jt*j . ^-1 .... ^j^i ^w-jlla ij ^ jl ... liTj liT L^U^ iJtLu iilLu ^ 

iofj o jjl* 0*>^iw* y)j olJb- jJlj 4j jA\ oU»b ^1 cJ>lJU*l J^inJ V-L* iiaJtj\l 

Ov |^ jtj jtjt^h jlSCiSf l^suwj l^LL4j I^Ocj jt Uuj ^ jli 

ipj^l J v Jf jl^il j> S^Uu-Vl I j^Lcj jl ^^UaJl Jp ^ oIpL^ J J^Jl ^Pj 

... a.o.j 50,^ J^LU d^j Ji^^lj JU;V! vJlyr fiUJl JwJJ 

•bLli Jbil ^ ^ yoJl ^ . ^Uii JpUJi J UL^ \Jj>\ >\ >Vl 

j\ oUjUl ^ ^iU •jji Ji ^1 ^Jl j 4 ^^pj ^SJLII J 



rrr 



i-*Ul iJU J i gk* J* fiU; i fji ij^-iJl **Ur\ ^ufrl On 

*ju. oy< *u«ji JUW J* ^ 31 jj c 3 ^ ^ • 

^ ^J*U. J l^A 'lii. ob >ll «Ju ^ JT J I yi^i 01 OVl aljjll 

. ... 

» ^w- >^ - 

. J*J-I SJLf-. J\>«— J SU>- _j - 

^ oL-U-l olf >l» (C-U; (^jUi. ,4*11 Jpj i V r-i^-i ^ ^M-l oU~*!i 
iw'li 01 (JUil Jp v^. JJi . ii.> iil J-^l oLiiU- J i*>^l ' ^ 

trr 



. ^JJl ^k- Jp U *ju*U V > o C^^JI Up 

. SUM Jp *UJ) <Ji 0 oj 1 ^juufcl fUUil 

a aJi 4*^1 ^ -uuyj a o y^i jJi 

. ^iii jJQall ^kJl Jp J*^J»I J Jaii JLjU > r J^l J*~- JUw 

Jp Jli J) J 01 j£r > > oJl JaL 

aLM Jp *UJU ^lk* > o>*- jt 

v-ii Jtt ju-kl ^ <\ SUJl Soil j 

J^J- j£jt j oU-UaJl j J jljJl j^yJ jlJJl 

l*UJ Sail J ^ ^Sfl ob >ll 

^JJl Jp dJu'UJl 4jcjlp d[ <JJi > i v-J?Liii iJU> jJI 

. frLii jLattl 0 FM J-^. 

Jj! j& Jai ydi oLM Jj Jp ^ULli ^ T *L 
u ~a^}\ (^-J-l -Aa* ^1 

JL. ) jl ^>J-I v .->- If-Jy ^ 4Pyi* obyU UL£ oal ^jj Jl (JLJJ j&c j 

j> <u 0 Jc* 5 ^ill j OL»cJaJl (J»\ ^ *i\ J^ ty^UaJl J*£ j L^JiJ j 4P j^jf 

J ^•aiJ ci-U J ty*>UaJl JIpL-o j jJLU J>-^ 0* iJL^* JUail j* 0 j£> j . yr} 



YYt 



<J\ .uSfl jjji yi U^l j\ {JJv <jJu* pJj J ap opL~j ji jJUJJ J>s j t ap J~*Jl 

^Iwll j JLt JlI jji ybU pJUi! jjJ j . AjsutJ^I aJU* «^ai oliiUll 

: ^1 J*b j 

J-£ Ji ^Idl jli A-P yj> aJ^Kaju <S J>A J^^iJ y t-ii^l 0 Ol ^y j 
^yij 01 APj^l J ^^UaJl Jb-I Jb^j UJL*i . AP frUapt Jp 3 J a. » U ~& JJ tjii^l 

Oi t5 y^ OL>-l J j t <Ji>ll J pi^ll J* jay 15 ^ 1 ^ ^ J* ^ J 

Jjj . Jul jOP *Uapt J&\ olP j^I J>-b f UiJl Jp AjaiUwJJ ^inil J^Oij 

frUaii^l y oL^li^il J i-pUi-l 4kiJ^I ^y JUaaJI jl ei^J 01 e£ jj^l 

oLiiUll jl ^ . ^ cr^J V>M 

yi r Xk!l £jl Jaii ^ JT Jy>l j oIp! ^1 j <J^U)I > j piUil > cJ^I>l 

. ^pU^L! ^uijSf! cJl-u! 

<Pj^M ^ ^UU) IkL^l j^l O^J 01 ^ 4^>^il > ^IAI <p j^ilj 

. l$L*l£j ^p <p j^jf ^ J^UJl t-juaj 0l ^1 i jjiJ ol> iii-l LJ> or- ^jj 

j^Lt^ (j^Jl ^*>Uail yw (*op ( ^ ) : i- t? >L^. ^p ap j^f ^^>- ji o jiiT ^L-l JUaj 

^Ip A,lJb ^yii . 6 ^yw» J>-b o^^il J>- oL>*-j1>^-I LtiL> ^p 0y ye 

. jJUJU Ujj ^^J! ^^v 1 V*>^li ^op o>-p ^ jiP ^UjL! i>LiJ! 0 ^ 

ujjUJl aJLp ^0* j*- a-pUjL| oUU-Jl (*lo>w^l J-^-U Lll ^y j^xj Laj 

JU ^y jU c ^^Ul Ji l> (T) : Uj (H^j jm^j 

^JJi JP ^JUlJl jSLc J • ^WjVl ^ A^^d AkiJl J l~ J^ iiliit 

^ J^— (^Ji J C 1 ^ 1 ,JL * ^ ^1 4 <s^\c^^ r r % ^aiJ j Olp^f J c^^l 

j,-iJ A**ip oL*^ ^y LJp j\ ^"^j ^ U>y ^ c-j*>Ua)l Ley aJIo^j 

0 >~>*uuw. V ( ^JUf oi d yjij jA\ a^JU ^*>Wl ^op (V) j ^y ^Uap1 

YYO 



. ap^I j* * yUl cAjuAi o j^AJl j ^jJ JuL-il oUkdl 

UiLJil IjlJ 4P^ji| U*LJJ jtfl Jj3 jl>.V pJUll >u^ oi <~>w~ll > oU ^1 J j 

j**ii jllj ji <ir y iisLsdi jj- ukdi oijWii >iy t 

C-*3U . fLiJl *P ^Jrl j> jJLUll oL^I ^51 J UMOJbl Jj^UJ jJ^Ji J* 

ft JU Jp JwJ Lpi f ^ Jyu Ol pJUll J*i Ol jLspI J**Jl J APj^ri 

. oi> yalij ais-Sfi ^ j^u ^ iiiJi j ajtiUii 

: S^ill jfi oIpUM 

oUUJ-l j . iJUl jt U jjJi ^ gjbi Jp J ^so^i J ap^I JJLi; oi 

Ujlp ULsl (JUil V ji Jp ij*U > IrSl JJiil jss*tf Ji 5^1 > 

0^ lil jlSiNl f oi? oi j\ >! j I^UpI jl£t JI gfc-Nl J JJ^ ai jt . 
jt oL^yl j* <p^ } J^p <la>- Jp Jliftll J 0 ^LtoL ai ^1 |f c> J> ji -Uai 
oL$3 ^ OjJ> il^JLJl jp Jai* 0 j5 Jb>o Oii . l^J J^»^Jl j ^P y_ ^Ip 

V>M Olxikil oiijUJ aLjVl S^IpI J J-ii jp gx; o^Jll > O^l^lj 

j jJUo. Jd^ JI <P J^aJ Oi |f . DU^JLS iJ-LsJl viiaAl ^ail J jkdl tci^^J 

. Lg-f>-l y j^Jl oIj ja-^Ji s*'^^ <p^*-^i cJ^ jajH 
* * 

oIIjUJ Ala^^U jj jp oIp v ^-iJ Jjlil jJL^a> 01 S^Ip |J^ll ^ - : Ja : .» 2 

^aJ ^j^l J *5jLij ol jJUil gaU:.-j ^ ^waJl Uui^j 0i j . J^li^ ^iaJ ^Uap^I 

. ^jjJl yi ^JUbll jj-J ol> ^i* ^-UJj c 

l^waJ ^^UaJl 3J jU. yt ^pUjLI oLUl y J\ d>J±\ d\ J\ Jpj 

^ yJl ^ jj-b lijLU ^UJ-I J^LiJl ^ J ^iUJl J Jit fjja jJ^D 0i . 
1^1^ ji ^1 ol^U Jlj U^j 4,> j*1 ij^ JI ySlli ^Ql 

. ijpLfr ^aJLJLj fUJl jup 



rn 



^ (^j 

J ^1 gipj >jS yy^f ij*^ ^ J>JA\ J~>. ilUj . oU>bJI pLJ e ^ 



^ J UlaM al >l J ^1 ^ ^ ^ >W ^ ^ ^> V ' 
^ ^ J,^ J ( ) gij^l o^L! OApU aij . ^1 ^ J 

^udi j w~- ^ ^ ^ f-^" 

^ ^di i^li Wi^j W ^ 3 ^ • °^-> 

" . LyUl ^.JA\ J jj^Jh -Msj r^J ^ 

Jp ^ U ^ i J^Jl J*b y^jfl *W ^ r 1 ^ * . 

J. LHT LjJJ ^ w r ^ (T) • ^ tt^J 0) : W 



rrv 



- JUL - p*.u* 1/ UJ^}| ^ J ^.JJl jj^l j)j3 t J j JJL. oJ!^ 

jji J O^wa. }y-*£>\ ^loi^-l .up j^Jj t pi v-JL ^( i^op ^ j iT,Lidl ^ 
. l^b pi*Jl ^ i>| J ;r Jja ^ ^ jut, 3 

i**] JJuSJ _,i jj^ *LM jl^V J*b ,JUsU oab ^Ul <^jJ j ^ ( r) 

f UJl ^1 ^ ^.^Ji ^ ^ jt o_,^l ^ jl 

£ljJl j Hardwore l^li Jj^Vl oU>* ^^a* JUil jj* JUi pJL; y, Jj^j&l 

£)j>. J** f^lj jiU^ ip^ ) Corsewore oljyiil aly iUiT jSoftwro 

-kJ>l pJ-sH j*U, J piUdl J 4,1^, U.UP ( J^iJl J y^+fX 3jJy \\ 

y^^l^ pLJl ^ 01 . ^">UJ| J p£*Jl j j^Ui ol ^ ijjgiisll 

V ^»J) < jUiJl pLolJ ^>J| ^ ^| L^i ^ ^ ui, ii> Uidlj 
.-^j . pi ioU-l^pLdl oljL^I ^ ^yy ^ <J DypLo pJU; J^T J^iii o^o^ 

^L^Vlj Dli Jl iUVlj . 5x4-1 jf- pJUJl ob* J >l^" Jl ol^Vl 

j* ^xLl -up V ^J| U IJuj « t? i 9 iL| f Ul » J pJLdL 'lUUJj ij jg\ J 

. ^jJi\ > pJUsll 



: ^rijMj jjst/lS ^IOmuI J> 

J y^^lj pUlj STjL^ ^o, J>J| ,0* ' J^iJ| J 0 ^ 

^ « sJIWl Jp .xp ^ pi^£ ^yOJ ^ JIM ? ^^j, j ^ 



TTA 



: ( cmi i) > a ) j 1 -^' ^ 

iiiX jjyj jijW CAM O^ji y-^'j f.jS - t 

• V->U» ^ iJ -* U:i, -' ^ ^'j 1 ^ 1 5 >1 " r 

. i^lj •^UjNlj i^wiJl J i^tr^i ^*Wi O*!—! -tu^Mi - t 
. ^JU* ( i-iU*-^ UL^ij ) ijyJJ ^ ~ 0 

,IA ^JU, J r JUL- (r>Bj JJ^ je> ^ ^ ^ ^ oU ^^ 1 

. ^ ^uj o^jJJl oU*-^ cr^ " A 

. i-^bdl olJUllj jiUll ^Jyj ip\ - * 

j, ^ j, jA • cmi » * j o r 1 - 1 ^ 1 oI 

fjsj ^ >fi J- M ^ ^V ;i 

Jjy ju . afih ^jlLlji ^i^i ^ ^ Jj^ 1 ^* UI ^ • b -- uJl 
j, I* u iui n c y Jl oi y sap ^ c$^J> J~» ^ y^^ 1 

^i3 (j ^/Ji j >ga vJW ^ C ^J' Jl ^ « CMI » « i * i U^' 



«V> cJljM ei ^ c iij* OJ . v-U U-^ 33 |J~" JJL-j >^ 

<*l~" J «j*jS7 ^ J>^> ii^iil ^ *£j j ^JLdi j pijb^i J ^ 

: ( c a i , ii ^ o ) yj--. j&U opULI ^kdi 

,J-sH Uj> J oWJI pU; J yjs-.j^Jl fl.»*c«.y J jVl hy. j& oLL^I cJbe ail 

^ JJ^i^ ^U" 4i.> JJ » [ cai ] d ^ o <jL> OjjL oij . > <\-\o 

^ jii^L -Ail oL>L. > fJjC J« [ CAI ] d ^ 0 ^ ^J- 

J^U ^ a* ^ owUL JU;\| ji ^UJJ j^u. Uj^A 1^ jt y^^l 

J ^.Up ^ OljieW lywi; 01 j 0^~Uil l^ik 01 j£c Ujj-b »Jlaj i yj-Ay^i\ oUa*t 
J*~" ,^1 [ CAI ] ei ^ o oU*£ ^ i5b» j . L-ljjJl £| jJt 

JL-jI Sbl ii^. ) iM^ ijijtj J^; oLALij , 

JJL-^JI > oU>. J^^. j a» cJIWl 01 f » JL.S/I ejVT l^JUL- «>J| ^ 

<AIA vA;^ > J-jl JJL-^Jl Ju jt o'l^l ^ V" iJl Jj^il Jp ^_^ai| 
^1^1 i^Lu-j ^Lj J ol^yi ^Ld [ cai ] a) ^ 0 iLj, (.j^^Jj . ( j ^^aJi 

vUJi ^.j . oL^LJl J [ CAI ] ei ^ c iitja J^U j, ji^ J\ UyA\ 
* cf ^ £}s fU*c-J, ji>^- 01 ^ v^T^lj JJ^Ji Jp iJU Liljut ou 

£M <>J (J-J-l JJl* <> (kUsII oJ^. J (^Jl pjoit. g4 ii>)l »JL» J j . [CAI)] 

d ^ o flu Jjyt Oli dUi ^ pP^j . (4JteJ Jp 5^1 ^jjJl ^ ^JJl 

<> <*4l o-Jj-^ 1 »^ Jjs*& J (0* ^j-^i ox [CAI ] aJa o 



=UyJ UlC > 5%> J*> 0* *™ • »f >< 0, ^ g ' > 

• ^ SAj^ ^ oU ^' 

^Jl ^ ^ ^ JU-I viJJiTj t ( 5j»>4 l^-W* > ) 

$SV (t'juL- . 5*>lS» ii- > J*~* <* ' A*'/" ^ ^ U 

^ # J* W 4) ■ J ^ ^ ^ ^ M ^ 

. * > uj y ojjou >M J ^ ~ v*W *J »JJ^> ^ 

o^UJl > Jl \^)\ cJ^\, ^ J oI ^ ^ ^ 

tfUt oLLJ 4lJ*y V> v^J ^ ^ ^ ^ ■ **** * 

arw ujl» jt ^ ts-^i ^ ^ • J 

y>l >» J^j ^ Jjyj ^> (** h3S> ^ > ' ^ ^ 

^ ^ jji w»^UJJ ^ y^/J' J ar^»j r^ 1 • ^ 

^ Jl vlAJS • ^Wc ^ ^1 flWl ( ) ^ > ^ 

UJ^l Of J^J CJ r^l ftW.J J^'^ ^ ^ 0^ ^* ^ 

. yu-i «Jm> j y^/Ji ^ *y«!i a* J* s>^!^ 

ii> j/ ^ ^ • ^ ^ ^ ^ W r^ 1 ^ d ^ J ° jliiiJ 
fij^s-N J>J» ^ • v^ 3 ' r^'> ^ ^ ^ ^ AJai 

L.>- l^LUJl J^Uj JLT^Ij [ cMf, CM ] il ^ o c il a o j-Jj^j/M 



ALGOL, FORTRAN, P L I Ji. Lip S^lj ijLJl U^Jl oUl ^ aJP ifrj ^ Jlj 
IJ* irfyj p-l-sM «A*- BASIC fcj ^ S^jtsll ^Ijdl J UJJ^\ oUDl jtsl Ol ALI 

soeop ^ Ju_, . urn s j r ^ aur jp ji^jj «*u ^ yup j basic 
r io^wb aK^. j,l J ij f u^,t o!5^LsIi J>. oLT (JxJ J>Ji Ju»it j*j 

jt U«JJ jLtf j*^/ AJli ^Li^Jl J -o yjjU So, Jul, oi i^j . L'bj 

jli 5^ JjV Ux* o^lj Uwl Jp jAl Jp jji*. jt j . ^iJl 

y"^*^ 1 Jj^ 1*^1 _^ ^1 O^Lill tr > J J,^ ^J\U\ 

UUaJl 01 ^JJb jiOscj . (Tj&llj ^TyJl J_Ud| ^1 Jp cjlJUkl 

••i* JJ- yjsf-/" 2?^^ «*lsT J 01 a^cVU ySLil i^^JI ^UU ^^A\ j£ 
01 If s-/>\> JJ^ il^. Ji- ^L;^ ^bT ot ii » ilSLii! 

• >■ vjji >j lyb k ys ^ jrJ'. j yuij ^ui *u^^i c? >w i ; 

yjM-jfll fO*^ vJU» ^ ^.j . pJUllj UOaJi ^jL^ j»Jjdl ilj J 

J ^SUJl Jp t < „ ,.,., a- ., f li ^ jj| Ajt\j y jLlt jj> Ji- 



: vjt*" Si. >il (*) 

Dioyer and Kaufman, Guided Tour of Computing Programming In Basic (Baston Houghton Mif Co, 
1973) 



m 



oL. >il jij wfaUl ^ Uj ^ J. , ^ £M ^ 

^ ii>Ji .1* J ^JW J->oj . ,Jk! ^ r^-J > ^ oi^ 1 ^ 

JT J y_^.y3l f J^s-* oi J • oW^j! J j> c*"' 1 -' ^ 

oL^Ljl ^ j e > jUJ > j Strict [ CAI. ] l il ^ o » i>» 

syjuii y ji^T ^^k) ijla. oy~ j* If * ,ju; J »o*L-i J* ^ 

Jj'b « jLi/T i f li Jlill > • ^ ^ J J 1 

^ Jl^l UuJl J ^JLU yt BASIC iiL y^ y&l (i ^ £• » ^ *^ 

Ja*, ~1 Ls> j Ji j . Si-b L^.yu' ^ *J ii.yaJl -U^'j Vr-iJ 
jJU; : l/l £j>~^ i^W- J oJUiii f" <J?-^ Solowork J sjx*j£U Jr*-^ 1 f 1 -^-^ 1 

,JU; t ( **lae jv ) ^ ^ t ^^J' Jy* /" r 1 *" ' c-^ 

3UJ dy*J*. \yX) dyL*y \y* l ^UjJl 
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Barbe, W. B. Psychology and Education of the Gifted: Selected Readings. New 
York: Appleton-Century-Crofts, 1965. 

Dunn, Lloyd M. (Editor). Exceptional Children in the Schools (2nd Edition). 
New York: Holt, Rinehart and Winston, Inc., 1973. 

This book contains 10 chapters, which were written by nine authors, per- 
taining to teaching exceptional children. The chapters deal with mild, moder- 
ate and severe general learning disabilities; superior cognitive abilities; be- 
havioral disabilities; oral communication disabilities; hearing disabilities; 
visual disabilities; health problems; and major specific learning disabilities. 

Earle, Richard A. Teaching Reading and Mathematics. Newark, Delaware: In- 
ternational Reading Association, 1976. 

This 88-page monograph offers mathematics teachers ideas and methods 
for assessing students' abilities to read and understand mathematics books, 
and suggests ways for teachers to help students improve their reading skills. It 
is intended to provide the 4 4 what and how" of teaching reading in mathemat- 
ics while teaching mathematics content. The book contains many specific 
activities for assessing and improving mathematical reading skills. 

Gallagher, J. J. "Gifted Children.' ' Encyclopedia of Educational Research. 
New York: Macmillan, 1969, pp. 537-544. 

. Teaching the Gifted Child (Revised Edition). Rockleigh, New Jersey: 

Allyn and Bacon, 1975. 

An excellent resource for teachers who teach special classes for gifted 
students or who have gifted students in their regular courses, this book is 
recommended as a reference for mathematics teachers. 

Hater, Mary A. and Kane, Robert B. 44 The Cloze Procedure as a Measure of 
Mathematical English/ * Journal for Research in Mathematics Education, 
1975, Vol. 6, No. 2, pp. 121-127. 

The article describes how the cloze procedure can be used to assess readi- 
bility of mathematical materials, and presents the conclusions from a study 
designed to 4 'adapt the cloze procedure to the language of mathematics and to 
assess its behavior as a measure in that language/' 

Henry, Nelson B. (Editor). Education for the Gifted. Fifty-seventh Yearbook, 
National Society for the Study of Education, Part II. Chicago: University of 
Chicago Press, 1958. 

This Fifty-seventh Yearbook of the National Society for the Study of Edu- 
cation contains 18 chapters on teaching gifted students. These chapters, 
which were contributed by 21 professional educators, are organized into three 
sections about gifted students— Social Factors, The Gifted Person, and Edu- 
cation of the Gifted. Included in the book are chapters about the nature of 
giftedness, identification of the gifted, secondary-school programs for gifted 
students, guiding the gifted, and preparing teachers for the education of gifted 
students. 



Herber, Harold L. Teaching Reading in Content Areas. Englewood Cliffs, 
NJ.: Prentice-Hall, Inc., 1970. 

A general book about the importance of reading in the content areas, this 
book contains a considerable amount of information which is related to teach- 
ing reading in the mathematics classroom. It also has an appendix titled 
4 4 Reading and Reasoning Guides: Mathematics." 

Jacobs, Harold R. Mathematics A Human Endeavor. San Francisco: W. H. 
Freeman and Company, 1970. 

Although not designed specifically as a textbook for slow learners, Jacobs' 
book can be used quite successfully for junior high school courses, courses in 
high school for slow learners, and beginning general mathematics courses in 
college. The book contains many interesting mathematics topics and student 
activities. Whether or not it is used as a textbook for a mathematics course, it 
should be in the mathematics library and should be used as a resource by 
teachers and students. 

Keating, Daniel P. (Editor). Intellectual Talent: Research and Development. 
Baltimore: The Johns Hopkins University Press, 1976. 

This book of readings contains 18 chapters about research studies, find- 
ings, and conclusions related to the early childhood education of intellectually 
gifted people. The papers contained in the book are based uDon the Sixth 
Annual Blumberg Symposium on Research in Early Childhood Education. 
The chapters are organized under three headings — Identification and Mea- 
surement of Intellectual Talent, Programs for Facilitation of Intellectual Tal- 
ent, and The Psychology of Intellectual Talent. 

Kirk, Samuel A. Educating Exceptional Children (2nd Edition). Boston: 
Houghton Mifflin Company, 1972. 

This book is about many different kinds of exceptional children. It is in- 
tended to be the basis for a general, introductory course on the characteristics, 
needs, and education of exceptional children — slow learners, handicapped 
children, and gifted students. However, many teachers will find certain chap-* 
ters to be useful references when teaching students with specific learning 
handicaps or students who are exceptionally talented. The book contains 
chapters about speech-handicapped children, the intellectually gifted, low in- 
telligence, mental retardation, auditory handicaps, visual problems, 
neurologic and orthopedic impairments, and behavior disorders. 

A very readable and useful book for teachers, Educating Exceptional 
Children contains an excellent chapter (pages 105-158) titled 44 The Intellec- 
tually Gifted Child." In fact, Kirk's book is a valuable resource for any 
teacher who encounters various types of exceptional children in his or her 
classes. 

Laycock, F., and Caylor, J. S. "Physiques of Gifted Children and Their Less 
Gifted Siblings." Child Development, 1964. Vol. 35, pp. 63-74. 

Love, Harold D. Educating Exceptional Children in a Changing Society. 
Springfield, Illinois: Charles C. Thomas, Publisher, 1974. 

This book contains chapters about educating various kinds of exceptional 
children— mentally retarded, visually disabled, speech-handicapped, hearing 
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impaired, physically handicapped, socially and emotionally maladjusted, 
learning disabled and gifted. Each short chapter contains a brief overview of 
several relevant factors in teaching a particular type of exceptional student. 

Marland, S. P. (Submitter) Education of the Gifted and Talented. Washington, 
D.C.: U.S. Office of Education, 1972. 

Martinson, R. A., and Seagoe, M. V. "The Abilities of Young Children.* * 
CEC Research Monograph B4. Virginia: Council for Exceptional Children, 
1967. 

National Council of Teachers of Mathematics. The Slow Learner in Mathemat- 
ics: Thirty-fifth Yearbook. Washington, D.C.: National Council of Teachers 
of Mathematics, 1972. 

An excellent resource on teaching mathematics to slow learners, this book 
contains 12 related sections written by classroom teachers and mathematics 
educators. The section titles are: 

1 . Characteristics and Needs of the Slow Learner 

2. The Research Literature 

3. Behavioral Objectives 

4. A Favorable Learning Environment 

5. Adjustment of Instruction (Elementary School) 

6. Teaching Styles (Secondary School) 

7. Aids and Activities 

8. The Laboratory Approach 

9. Diagnostic- Prescriptive Teaching 

10. Classroom and School Administration 

1 1 . Promising Programs and Practices 

12. The Training of Teachers 

Appendix A: Activities, Games, and Applications 
Appendix B: Sample Lessons 
Project on the Academically Talented Student and National Association of 
Secondary-School Principals. Administration: Procedures and School Prac- 
tices for the Academically Talented Student in the Secondary "chooL 
Washington, D.C.: National Education Association of the United States, 
1960. 

Even though it was published in I960, this book still contains much rele- 
vant information about educating gifted secondary-school students in the nine- 
teen eighties. The book has chapters about identifying gifted students, accel- 
erating learning, ability grouping for students, enrichment teaching/learning 
strategies, and counseling and guiding gifted students. 

School Mathematics Study Group. 4 4 Mathematics for Disadvantaged and Low 
Achieving Students: Newsletter No. 33." Stanford University, California: 
SMSG, September, 1970. 

This newsletter contains a report and description of SMSG textbooks for 
slow learners in mathematics. 

Shepherd, David L. Comprehensive High School Reading Methods. Columbus, 
Ohio: Charles E. Merrill Publishing Company, 1973 
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Secondary school teachers will find among the 13 chapters in this book the 
following helpful topics for teaching students how to read and understand 
mathematics: Effective Teaching Through Diagnosis, Vocabulary Meaning 
and Word Analysis, Comprehension of Reading Material, Reading Study 
Skills for the Student, Applying the Reading Skills to Mathematics, 

Shields, J. B. The Gifted Child. London: The National Foundation for Educa- 
tional Research in England and Wales, 1968. 

This 96 page soft-bound book contains summaries of research findings and 
conclusions about certain characteristics of gifted children. The five chapters 
in the book are titled The Problem of Definition, A High IQ, Creativity, 
Logical Thinking, and Educating the Gifted Child. 

Sobel, Max A. Teaching General Mathematics. Englewood Cliffs, New Jersey: 
Prentice- Hall, Inc., 1967. 

This book can be used by teachers as a source of topics and activities for 
slow learners in mathematics. It is intended for use as a teacher supplement 
for a standard course in general mathematics. Topics contained in the book 
are: 

1 . The Slow Learner 

2. Survey of Related Curriculum Developments 

3. Explorations with Numbers and Numerals 

4. Explorations with Geometric Figures 

5. Explorations with Computation and Mensuration 

6. Explorations in Probability 

7. Explorations with Mathematical Systems 

8. Explorations with Mathematical Recreations 

Stanley, Julian C, Keating, Daniel P., and Fox, Lynn H. (Editors). Mathemat- 
ical Talent: Discovery, Description, and Development. Baltimore: The Johns 
Hopkins University Press, 1974. 

Based upon the Third Annual Blumberg Symposium on Research in Early 
Childhood Education, this book contains sections about characteristics of 
mathematically precocious youth, methods for facilitating the educational de- 
velopment of the mathematically talented, a program for fostering mathemat- 
ical achievement, and values and interests of the mathematically gifted. 

Suydam, Marilyn N. Teaching Mathematics to Disadvantaged Pupils: A Sum- 
mary of Research. Columbus, Ohio: ERIC Information Analysis Center, 
April, 1971. 

This publication contains an annotated bibliography of research studies and 
conclusions relative to teaching mathematics to "disadvantaged pupils." 
Swain, Henry. How to Study Mathematics: A Handbook for High School Stu- 
dents. Washington, D.C.: National Council of Teachers of Mathematics, 
1970. 

A good guide for both teachers and students, this monograph contains 
many practical suggestions about how to study mathematics reading assign- 
ments, how to use textbooks, how to do homework, how to make the most of 
the class period, how to take tests, and other "how toV for studying mathe- 
matics. 

w 



Terman, L. M. (Editor) Genetic Studies of Genius, Vols. IV, Stanford, 

California: Stanford University Press, 1925-1959. 
The University of the State of New York. Improving Reading-Study Skills in 

Mathematics Classes. Albany, New York: New York State Department of 

Education, 1968. 

This 25-page monograph contains some practical suggestions about how 
teachers can assist students in improving their reading and study skills in 
mathematics. 

Travers, Kenneth J.; and others. Teaching Resources for Low- Achieving 
Mathematics Classes. Columbus, Ohio: ERIC Information Analysis Center, 
July, 1971. 

According to the abstract, this booklet: 
reviews teaching approaches and general resource materials for low achievers 
in both elementary and secondary mathematics classes. A survey of reported 
characteristics of low achievers is divided into two classes: (1) social and 

emotional problems, and (2) learning difficulties Teaching approaches 

which have been reported as being successful include the use of computa- 
tional aids, manipulative devices, and laboratory techniques. Also reported 
was the development of individualized short-term curriculum units, emphasiz- 
ing success and immediate reward. The two bibliographies included are: (1) a 
bibliography of general resource material, and (2) an annotated bibliography 
of articles which have appeared in The Arithmetic Teacher and The Mathe- 
matics Teacher which suggest lessons for low achievers. 

Witty, P. A. "A Genetic Study of 50 Gifted Children." In Nelson B. Henry 
(Editor). Intelligence: Its Nature and Nurture. Thirty-ninth Yearbook, Na- 
tional Society for the Study of Education, Part I. Chicago: University of 
Chicago Press, 1940. 
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